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In radio communications, knowledge is progress . Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 
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AMATEURS AND EMERGENCIES 

O NCE again, amateur radio has risen to the 
occasion, by providing vital communication 
during an emergency. As recorded elsewhere in 
the issue, staff member Keith Jeff coat was able 
to pass vital traffic, when other means of com¬ 
munication had failed, from the Alaskan earth¬ 
quake zone to the United States. 

Just 12 months ago, we carried the story 
of how four other Australian amateurs were 
instrumental in summoning help for an injured 
Nepalese woman attached to the American Mount 
Everest expedition. 

For humanitarian services such as these, 
amateur operators are commonly commended. 
Quite frequently, in the past, their aid has been 
sought during flood and bushfire emergencies and 
the amateur WICEN network has been organised 
to ensure a measure of efficiency in the handling of emergency traffic. 

But, ironically, the amateur who renders such a service to the 
community often does so against a background of regulations which leave 
him in doubt as to whether he is doing his duty or breaking the letter of the 
law. More often than not, he is. faced with an emergency and an apparent 
need to act before his station becomes subject to official direction. The 
emergency may or may not be prefaced by the officially designated distress 
call, the distinction being significant legally. It can involve him in procedure 
which may or may not satisfy the official concept of informing the “appro¬ 
priate authority” and rendering “any assistance practicable.” 

To be sure, the authorities have not registered disapproval of 
individual amateurs handling emergency traffic on their own initiative but 
inquiries among amateurs and within the Wireless Institute indicate a 
great deal of uncertainty as to the borderlines between mandatory action, 
voluntary community service and straight-out illegal traffic. 

Involved in all this is the hoary old question of third party traffic, the 
importance of “humanitarian” messages, the amateur’s undertaking not to 
divulge information and the likelihood of amateurs becoming involved 
with the news media, whether they like it or not. The wonder is that the 
Wireless Institute has not, long since, sought clarification of these matters. 

The services rendered by Australian amateurs to the community have 
been dignified by official recognition. Surely they warrant legal status, 
even if it does involve an amendment to the now rather ancient Wireless 
Telegraphy Act. 
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INSTROL- 

PLAYMASTER 

NOS. 106 AND 107 COMBINED 
STEREOPHONIC AMPLIFIER-TUNERS 


Ho. 106 "New Look" case and engraved label 

This outstanding design is the result of a combination 
of Unit No. 4 Amplifier and Program Source No. 2 
Amplifier. The Instrol dial assembly used in both 106 
and 107 incorporates the main call signs from all States 
plus Kilocycles. The “New Look" case features a smart, 
glossy, smooth hood with rounded corners. The body 
of the case is the latest baked wrinkle finish. 


Price: 

Complete Kit of Parts. £50/10/- 

Built and Tested. £60/18/- 


(Deduct £3 if outside case not required.) 

If required in “Standard” case with anodised label, 
deduct £2/5/-. 

SPECIAL PARTS AVAILABLE SEPARATELY 


“New Look" Box, chassis, panel and brackets £6 0 0 

(Postage 8/ extra) 

Standard Box, chassis, panel and brackets . . £4 12 0 

(Postage 8/- extra) 

De Luxe Etched Label (gold/black letters) . . £2 5 0 

(Postage 1/- extra) 

. Anodised Label (gold/black letters). £1 8 0 

(Postage 1/- extra) 

Set of 6 brown/gold knobs. £1 0 0 

(Postage 1/- extra) 

Complete dial kit. including glass, assembly 

instructions, back plate, etc. £115 0 

(Postage 3/- extra) 


No. 107 with "Standard" case and anodised label 

The latest Playmaster design, which is virtually a com¬ 
bination of Unit No. 3 Amplifier and Program Source 


No. 2 Tuner. 

Price: 

Complete kit of parts.£40 18 0 

Built and tested.£51 5 0 

Extra for “New Look” case and engraved 

label. £2 5 0 

Extra for 2 Magnavox Electrostatic 
Tweeters with associated parts (not 
flex). £5 18 0 


(For cabinet mounting, deduct £2 if ouside case not 
required.) 



THE INSTROL-PLAYMASTER 
PROGRAM SOURCE No. 2 TUNER 


A Complete range of 

INSTROL - PLAYMASTER 

HI-FI STEREO EQUIPMENT 


Price: Kit of Parts. . . .£16/18/0. 

Built and tested. £26/0/0. 

THE INSTROL-PLAYMASTER 
UNIT No. 4 STEREO AMPLIFIER 

Price: Kit of Parts. ..£36/10/0. 
Built and tested.£46/18/0. 



Instrol-Playmaster offers you a complete 
range of highest quality audio equipment to 
the original “R. TV and H.” designs. Austra¬ 
lian designed, Australian made, guaranteed and 
lifetime serviced. Available custom built and 
tested, or in kit form ready to build yourself. 
Write, phone or call for free catalogue. 


EVERYTHING FOR THE Hi-FI ENTHUSIAST 

■ : • . ■ 



AKG STEREO 
HEADPHONES 


Amazing, feather 
light (only 4oz). 
May be worn 
comfortably for 
hours. Frequ’ Resp’ 30 to 20,000 
c.p.s. flat, with total harmonic dis¬ 
tortion less than \% Will suit any 
type of amplifier. 

£9/18/6 (plus 5/- postage). 


TECHNICAL BOOKS by HOWARD W. SAMS 

Favourably reviewed by "R. TV Sc H.”—these World famous books now 
readily available. Of tremendous interest to hobbists, technicians, students. 
There is a wide ranae of titles covering all electronic subjects. 


“Hi-fi Stareo Handbook” — 
(288pp. 57/3). 

“How to Read Schematic Dia¬ 
grams”—(128pp. 17/3). 
“Electronics for the Beginner” 
—(192pp. 45/6). 

“101 Key Troubleshooting 
Waveforms” for:— 

Horizontal AFC Osc Circuits. 


Horizontal Sweep Circuits. 
Vertical Sweep Circuits. 

Sync Circuits. 

All 128pp. 23/ each. 

“TV Servicing Guide” — (132pp. 
23/). 

“Tape Recorders' — How They 
Work”—(178pp. 32 ). 


Send for free illustrated catalogue. 


Eledromcs 
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EASY TO ASSEMBLE 

own hi-fi cabinets 

So easy a child could manage it. The Instrol way — a new 
simplified method of assembly. A hammer, screwdriver, one 
evening of your time, and youccan make your own cabinets 
for less than half cost. Kits are absolutely COMPLETE, with 
easy to follow instructions, nails, screws, grille cloth, felt, 
moulding, gold trim, legs, castors, stays, etc. All parts are 
precision cut, fit together smoothly. External panels are from 


. . . Make your 
and save £ £ £ s 

t 

heavy laminated timber with beautiful selected veneer finish. 
Instrol cabinet kits may be POSTED to any part of Australia. 
Instrol offers you a COMPLETE range of craftsman designed 
hi-fi furniture. Equipment cabinets, RJ and DP speaker en¬ 
closures, etc. All available in kit form or built and polished. 
We will also supply cabinets to your special design. Send now 
for illustrated price list. 



QUALITY CABINETS — A COMPLETE RANGE 


The Amazing "R.TV&H." STEREO TAPE RECORDER 

You can make your own professional type stereo tape recorder for 
less than one third the cost of similar imported units. 

Using the Collaro 4-track stereo deck with high quality Michipan heads, 
mis recorder incorporates: — 

Frequency Ranpe 50-1400 cps at l x /i Inches’ Per Second. 

Three Speeds — V/ 2 , 3-Vi and 1 7 /h I.P.S. 

Mixing Facilities — for Microphone and Pickup. 

Recording Level Meter. 

Outlets for external speakers. 

Internal speakers allow monitoring during recording. 

Power output per channel — 2.5 Watts. 

The Kit is absolutely complete and precisely to ”R. TV & H.” (Fcb.- 
Vpril. 1962) specifications. It includes Collaro 4-Track Stereo Deck, 
University meter, labels, speakers, high quality metal carrying case, etc. 

Price, complete kit £97/72/- 
Collaro Tape Deck available separately £31/1/6 


FREE! 


For a limited 
period tend of 
June, 1964) we will 
supply free to 
every purchaser of 
the complete kit. 
or the Coflaro 
Stereo Tape Deck 
alone, a copy of 
the well - known 
Howard W. Sams 
publication. "Tape 
Recorders — How 
They Work.” 


TESTER KITS . . TV KITS .. TECHNICAL BOOKS . . ALL ACCESSORIES 



YES!— 

available ex-stock 

ROFO 

IGNITION COILS 

for the ”R. TV & H." 
Transistor 
Ignition System. 

£5/7/- 

Price (incl. Sales 
Tax) 

Plus 5/- postage. 


INSTROL PLAYMASTER GUITAR AMPLIFIER 

The new ”R. TV and H.” Guitar Amplifier 
models 102 and 103, now available as a com¬ 
plete kit of pans or ready-built and tested. The 
kit is complete in every detail, including beauti¬ 
fully finished carrying ease and your choice 

of speakers. Full price details, etc., in 
Instrol Playmastcr hi-fi catalogue. Special 
parts are available separately. 

Cadmium plated and passivated chassis, 
£2/15/10. 

Anodised label. Black,' 

Gold.£1/7,6 

Carrying Case with 

choice of baffle (3 or 
2 speakers) £10/4/- 
AII above plus 

postage. 




CANNON AUDIO PLUGS XL 


We are distribu¬ 
tors for Cannon 
high quality 

audio connectors. 
A full range 
carried in stock. 

Price lists 
available. 


BROADWAY ELECTRONICS PTY. LTD 


En S. & A . B A IS K B V l L 1) 1 N G , CNR. BROADWAY & CITY RO A D, SY ON E Y. 
(OPP. GRACE HR OS.) PHONE: 211-4244, 211-4213, 211-4224 


Please send me, post free, full details of the following. 

NAME .. 

ADDRESS .. 


□ Instrol-Playmaster HI-FI. □ Instrol Metalwork. 

□ A.K..G. Headphones. □ Tester Kits. 

□ Instrol Cabinet Kits. □ Sams Books. 

□ “R. TV & H.” TV Kit. □ Cannon Conn*. 

(Place X in square) 
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POWER GENERATION By MHD- 


HagnetohydrodynanKS 

Research in the U.K. by the Central Electricity Generating Board has 
reached the point where a large-scale trial of electricity generation 
from flames, by magnetohydrodynamics, appears to be timely. If 
successful, MHD generators will probably be used in "topping" steam 
generators to improve power station efficiency. 

By Dr. P. R. Howard* 


T HE generation of electricity on a 
large scale employing steam tur¬ 
bine-alternator plant has progressed 
rapidly in the last decade or so and, 
today, generation efficiencies in the 
region of 40 per cent conversion of the 
energy of coal or oil into electrical 
energy have been achieved. Improve¬ 
ments in steam conditions (higher tem¬ 
peratures and pressures), refinements in 
the thermodynamic cycle and advances 
in plant design have all contributed. 

There is, however, a bar to progress 
along conventional lines. Although 
flame temperatures of 2,000 degrees C 
are readily obtainable from fossil fuels, 
it is likely to be very difficult and ex¬ 
pensive to provide suitable high-temper¬ 
ature materials in the steam-raising part 
of conventional plant to achieve steam 
temperatures much in excess of 600 
degrees C. 

It is therefore unlikely that, in the 
next 10 to 20 years, it will be possible 
to achieve either significant improve¬ 
ments in steam conditions or in cycle 
refinements to give generation efficiencies 
higher than 45 per cent. 


♦High Voltage Division, Central 
Electricity Research Laboratories, 
Leatherhead. 


The advent of nuclear power has been 
accompanied by a reduction in genera¬ 
tion efficiency because of the poorer 
steam conditions with current reactor 
systems. The development of higher tem¬ 
perature reactor systems and advanced 
forms of fast reactor will increase 
generation efficiency, but only to a level 
currently obtained with the best con¬ 
ventional fossil-fuel plant. 

Anticipating probable long-term de¬ 
velopments of steam-turbine plant, it 
follows that any significant improve¬ 
ment in performance can only be 
achieved through a radically new ap¬ 
proach. One such approach to increase 
the overall generation efficiency is to 
extract heat at a higher temperature by 
means of “thermodynamic topping” 
where, in an auxiliary stage, heat is taken 
from the flame, passed through a differ¬ 
ent kind of heat engine and rejected at 
a sufficiently high temperature to oper¬ 
ate conventional steam plant. 

If a fraction of the heat is convert¬ 
ed to electrical energy in the topper and 
if it is assumed that the efficiency of the 
conventional steam plant is 40 per cent, 
the overall efficiency of the combined 
cycle (topper plus steam plant) will be 
(40 plus 60n) per cent. With 25 per 
cent of the heat converted into electrical 


energy in the topper, the overall effici¬ 
ency would be 55 per cent. 

BASIC MHD CONCEPT 

One of the most attractive forms of 
“thermodynamic topper” is the magneto¬ 
hydrodynamic (MHD) generator. 

In a conventional alternator, electricity 
is generated by moving a conductor 
(copper) through a magnetic field. In 
fact when any conductor moves through 
a magnetic field a voltage is generated 
and this applies whether the conductor 
is solid (such as metal), liquid (such as 
liquid metal or an electrolyte) or gase¬ 
ous. 

For this voltage to produce current 
and hence electric power there must be 
good contact between electrodes (con¬ 
nected to a load) and the moving con¬ 
ductor. In the simplest form of MHD 
generator a hot, electrically conducting 
fluid (about 2,500 degrees C) is expand¬ 
ed through a nozzle and passed along a 
duct at‘high velocity. 

A magnetic field acts in a direction 
at right angles to the axis of the duct 
and the currents induced in the flowing 
gas are collected on electrodes and are 
passed through the load (see Figure 2). 

The current flowing in the gas in the 
presence of the magnetic field creates a 
force which acts in such a way as to 
slow down the fluid. By these means 
heat energy is converted into energy of 
forward motion (as the fluid is expanded 
through the nozzle) and this, in turn, is 
converted into electrical energy in the 
MHD duct. 

The generator is particularly attractive 
because the interaction takes place in 
the body of the gas. thereby obviating 
the need for highly stressed, high-tem¬ 
perature solid moving parts. 

PRACTICAL PROBLEMS. — The 
method of generation being considered 
by the Research Department of the 
Central Electricity Generating Board is 
the combined open-cycle system in which 
fossil fuel is burnt and used as the work¬ 
ing fluid. Oil is being used as the fuel 
in the current work as this reduces the 
number of problems in the early stages. 
Eventually, however, we shall consider 
the possibility of burning other fuels, 
particularly coal. 

The practical and experimental diffi¬ 
culties stem mostly from the high tem¬ 
peratures that are required to produce 
sufficient ionisation of the flame and con¬ 
ductivity in the gas stream. 

The majority of the work is centred 
at the Central Electricity Research 
Laboratories, where the major experi¬ 
mental facility for the study of inter¬ 
action processes in the gas stream and 
materials problems is an apparatus in 
which potassium-seeded kerosene and 
oxygen are burnt at an energy rate of 
about 4 MW (Figure 1). The resulting 
combustion products (at 2,700 deg. C) 



Figure 7. The 4-MW oil-burning rig 
at CERL. A possible insulating duet 
wall is under test; it consists of stain¬ 
less-steel tubes with alumina in¬ 
sulation between, bonded together 
with epoxy resin . 
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are expanded along a duct and through POWER EXTRACTION. — In the quate level of conductivity. The exact 
a magnetic field. type of MHD generator postulated the mechanism by which adequate electron 

Although the rig has not been design- gas stream flows steadily through a fixed emission is obtained from cooled elec- 
ed specifically to generate electricity, magnetic field and D.C. voltage is gener- trodes is not yet fully understood, 
outputs in the region of a kilowatt have ated across the electrodes. Because the For the duct side-walls, there is no 
been obtained — equivalent to 5 MW mobility of the electrons in the ionised known heat-insulating material which 
per cubic metre — at magnetic field gas stream is much greater than that of 
strengths of 10 kilogauss. Other experi- the ions, it is necessary to restore elec- 
mental facilities include an electromag- trons to the gas as they are drawn off, 

to maintain an adequate electrical con¬ 
ductivity. 

This means that, for D.C. generation, 
we have to provide electrodes which will 


Electrodes 


netic shock tube, and a plasma jet which 
consists essentially of a 20 kW arc 
through which a jet of argon is forced; 
this apparatus produces gas flow at 
speeds up to 6,000 
km/sec. and temp¬ 
eratures up to 
10,000 deg. C. 

GAS CONDUC¬ 
TIVITY. — To ob¬ 
tain high electrical 
power output per 
unit volume we need 
high electrical con¬ 
ductivity, which im¬ 
plies a high degree 
of ionisation of the 
atoms and mole¬ 
cules in the flame. 

Gas conductivity is 
very low at practi¬ 
cal flame tempera¬ 
tures (2,000-3,000 Direction of 
deg. C) and “seed- 9 as stream 
ing’’ with a trace of 
a readily ionising 
material such as 
caesium or potas¬ 
sium vapour en¬ 
hances the electrical 
conduct ivity by 

many orders of magnitude. Even with survive for long periods of time in a hot 
this enhancement, the conductivity of corrosive atmosphere and will, at the 
the gas stream is, at best, only a mil- same time, emit large electron currents 
lionth of that of copper (it is typically to replace those swept out at the anode. 



Direction of 
magnetic field 

Figure 2 . The basic configuration of a duct for MHD 
generation. Conductive gas, moving along the duct, 
and in a transverse magnetic field, induces current 
between the insulated electrodes and through the 
external load circcuit. 


only 30 mho/m). 

The production of a sufficiently high 
flame temperature (2,600 deg. C) pre¬ 
sents a difficult problem. To obtain it 
by burning the fossil fuel with oxygen 
is practicable but uneconomic. If, on the 
other hand, we use air it has first to be 
heated to very high temperatures (at 
least in the range 1,000 deg. C to 1,500 
deg. C); the overall system efficiency 


With A.C. generation it is possible, 
in principle, to eliminate the need for 
electrodes by drawing off power, by in¬ 
duction, from currents flowing entirely 
in the working fluid. However, a study 
of the various possible methods of A.C. 
generation have shown that they are 
uneconomic in the range of practical 
temperatures for an open-cycle generator. 
Fortunately the conversion of direct cur- 


increases with air preheat temperature, rent into alternating current, so that 


Air also needs to be at a pressure of 
several atmospheres to overcome the 
pressure drop down the duct resulting 
from the MHD generating process. 

PREHEATING PROBLEMS 

Although it involves difficult engineer¬ 
ing and materials problems, we should 
be able to obtain high air temperatures 
in preheaters, deriving heat from the 
exhaust gases from the duct. Various 
types of air preheater are being assessed 
in detafl. One type, which uses metal 
tubes, is probably suitable for air tem¬ 
peratures up to 850 deg. C, but a seri¬ 
ous problem is the highly corrosive at¬ 
mosphere of the rejected MHD com¬ 
bustion gases. 

Another approach is what is called the 
regenerative type (similar to that em¬ 
ployed in steel furnaces), where either 
a pebble-bed or checker bricks heat the 
air to temperatures in the region of 
1,250 deg. C. Marchwood Engineering 
Laboratories are making a design study 
of these two types and other novel ap¬ 
proaches, whilst the Central Electricity 
Research Laboratories are carrying out 
creep and corrosion tests on possible 
materials for the metal tubes, including 
high chromium steels, and corrosion and 
strength tests on various ceramic re¬ 
generators. 
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power can be fed into the electricity 
supply system, presents no problems. 

The electrode problem has been re¬ 
solved by discovering that there is suffi¬ 
cient electron emission from water- 
cooled electrodes to maintain an ade- 


will survive the hot, corrosive atmo¬ 
sphere for long periods. Consequently 
we have to employ water-cooling. As a 
result of tests on several model ducts, 
a promising concept for the side-wall 
and electrode has been evolved. The 
theory behind the design of what is 
essentially a duct in which the electrodes 
are joined by metal tubes, but are effec¬ 
tively insulated from one another (except 
via the load), is beyond the scope of this 
article. 

HEAT LOSSES 

Employing a heavily water-cooled duct 
introduces very large losses of heat from 
the gas stream. However, providing that 
the scale of the plant is sufficiently large 
to give a small ratio of surface area 
to volume (electrical power generated de¬ 
pends on the volume of the duct) these 
losses will not be prohibitive. 

For this reason magnetohydrodynamic 
generators are considered primarily for 
large-scale power generation; for a 
1,000-MW thermal input system, the heat 
losses through the duct walls would be 
about 70 MW. 

“SEED” RECOVERY.—The cost of 
potassium seeding is such that high seed 
recovery is vital. Various recovery 
methods are under investigation. If resi¬ 
dual fuel oil is burnt it is probable that 
most of the potassium will be converted 
to the sulphate. Little is known about 
the physical chemistry of potassium 
sulphate at high temperatures and this 
work forms an important part of the 
program. Results so far indicate that 
it should be possible to recover most of 
the sulphate in a two-stage process. 
However, the problems should not be 
underrated. 

MAGNET SYSTEM.—The cost of 
supplying large magnetic fields over large 
volumes is likely to prove one of the 
major items in magnetohydrodynamic 
systems. Since the necessary length of 
the generator is inversely proportional to 
the square of the magnetic flux density, 
it is obvious that very high magnetic 
fields should be considered. 

Above about 20 kilogauss there is little 
(Continued on Page 7.) 

Compressor 



Grid 


Figure 3: Possible arrangement of a fossil-fuel power station of the future, 
equipped with an MHD "topper" in addition to the normal steam turbo¬ 
generators. Note the use of a superconductor type magnet to minimise 

power wastage. 
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SELEX ADEPT 

make fine nameplates 
for fine products 


Whether your requirement is for an 
embossed and anodised foil nameplate 
that adheres at a touch, or for the heavier, 
etched plates, Selex will deliver quality, 
and on time. We’d be happy to make 
available our free laboratory and 
art services, and to offer quotations. 

SELEX DECAL fT , 

(in association with Adept Nameplates Pty. Ltd.) 

MELBOURNE—’Phone 61-3211. SYDNEY—'Phone 43-0221 

Agents in all other States. 

' SO.227 


Pinnock Distributors Pty. Ltd. choose 
Selex Adept metal plates to complement 
the graceful design and operational 
efficiency of their appliances. Selex Adept 
offer the best service in Australia. 
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KEEPING A 
TAB ON THE 
SATELLITES 

When a Nimbus, an OGO or a 
Ranger go up this year, Lockheed 
will be listening. These happen to 
be spacecraft placed in orbit or 
sent on moon trajectory by a 
Lockheed Angena booster, but the 
company’s “tracking station” in 
Sunnyvale will also be following 
other objects across the sky, in¬ 
cluding those of Russian origin. 

L OCATED in an open area on the 
tidelands of San Francisco Bay, the 
Radio Propagation Laboratory of Lock¬ 
heed Missiles and Space Co. was esta¬ 
blished seven years ago to do what its 
name suggests — study the behaviour 
of radio waves as they travel through 
space. 

But a convenient way to study radio 
waves is to tune in on the signals 
from transmitting satellites. Thus, in 
addition to conducting research in radio 
propagation, the laboratory serves a 
secondary purpose. It acts as a check 
point for man-made satellites, both U.S. 
and foreign. 

Though there is still plenty of room, 
space would seem to be already clutter¬ 
ed with orbiting objects. At last count, 
there were 418, consisting of instru¬ 
mented spacecraft, discarded boosters, 
and miscellaneous. 

Some satellites are in such orbits 
that they will circle the earth for many 
years. Vanguard I is expected to last 
200 years before re-entering the atmo¬ 
sphere and being destroyed by friction. 
Tiros 6, launched in 1962, has a life 
expectancy of 1,200 years, and the 
Agena rocket booster of Echo I, launch¬ 
ed in 1960, is expected to be orbiting 
the earth for 4.000 years. 

Lockheed’s Radio Propagation Labo¬ 
ratory can monitor on frequencies 
ranging from 15 to 260 megacycles. A 
part of the Electromagnetics Division, 
of which E. A. Blasi is manager, the 
laboratory’s “space observatory” utilises 
six receivers. 

Signals are recorded on two consoles. 
One machine makes a chart recording, 
consisting of jiggly lines on a roll of 
paper. A person experienced in reading 
this chart can tell at just what moment 
the satellite was nearest Sunnyvale as 
it arced from horizon to horizon. The 
other makes a tape recording of the 
sound of the signal. 

Outside the laboratory are three dish- 
type antennas which search the sky for 
an expected satellite, and then — locked 
on—follow it. 

There is also a group of four anten¬ 
nas which look like ordinary TV aerials. 
These are located in a field in a 
100-yard square, one antenna at each 
of the four points of the compass. 
These determine the direction of the 
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Lockheed Missiles and Space Co. engineer Vincent A . La Porta reccords the 
signal from a satellite crossing high over California . 


satellite from the receiving station. 
This angle of the satellite is computed 
by measuring the time of arrival of 
the signal at each antenna. 

Still under test is the newest and 
largest addition, a stationary dish 
antenna 85 feet in diameter. This 
antenna is cupped directly upward. 
Suspended on a boom above it is a 
moveable receiving unit called the 
“feed.” The feed is moved rather than 
the dish, to detect a satellite signal. 
The signal bounces from the dish to the 
feed. 

This large, hemispherical antenna 
has a much greater range than the 
smaller dishes. It will be important for 


deep space tracking, for acquisition of 
data from spacecraft travelling to the 
moon and the planets. Measurements 
have been made in the 1,500 to 2,500 
megacycle range, and preparations are 
being made for extension to 5,000. 

Since 1961, the receiving station has 
been manned full time by Vincent A. 
La Porta. 

An energetic man, La Porta darts 
from console to console in a state of 
complete concentration when a satellite 
is rising from the horizon. As an 
instrumentation engineer, he is also re¬ 
sponsible for maintenance of the station, 
and conducts propagation research head¬ 
ed by others in the laboratory. 


POWER GENERATION by MHD 

From page 5 


to be gained by using iron cores, and 
air-cored systems are to be preferred. 
These may consume up to 10 per cent 
or even more of the output power if 
conventional techniques are used. 

Superconducting materials offer the 
promise of very high fields (about 60 
kilogauss) with negligible power con¬ 
sumption, and in this way it is hoped 
that the necessary field strengths may 
be produced without using large fractions 
of the output to drive electromagnets. 

THE FUTURE. —It has to be demon¬ 
strated that large fractions of heat con¬ 
tent of the flame can, in fact, be ex¬ 
tracted from a large generator in a stable 
manner. Some possible flow instabilities 
will only show up when the braking 
effect on the flame gases is large—that 
is, when fairly large MHD efficiencies 
are attained. 

We know, theoretically, that tempera¬ 
ture instabilities may arise, although we 
believe that most of them develop too 
slowly to matter. Experimental confirma¬ 
tion is necessary, firstly to check these 
predictions and secondly to see that no 
other instabilities exist which are at 
present unknown. 

Since a temperature instability will 
grow more rapidly in a long duct, we 
have to conduct experiments on a 
realistic scale. Moreover, since heat 


transfer has a strongly stabilising influ¬ 
ence on most instabilities, no decisive 
experiment can be made while the heat 
losses in the duct predominate over the 
electrical power extracted. 

The minimum size of generator for 
which the electrical power output will 
exceed the duct losses is in the region 
of 200 MW thermal input. A generator 
of this size would also enable the duct 
wall-electrode concept evolved from 
small-scale experiments to be proved on 
an engineering scale and also allow an 
accurate assessment to be made, for a 
large-scale system, of heat transfer and 
wall friction in a dissociating gas in the 
presence of a magnetic field. 

The design of an experiment in which 
kerosene or fuel oil would be burnt ini¬ 
tially with oxygen, at an energy rate of 
200 MW and giving an electrical output 
in the region of 20 MW, is being con¬ 
sidered. 

A schematic diagram showing a pos¬ 
sible open-cycle MHD/steam system for 
generating power in the future is given 
in Figure 3. The rewards which will 
accrue from the successful exploitation 
of magnetohydrodynamic generation are 
very great, but optimism must be tem¬ 
pered by the realisation that there are 
still many formidable problems to be 
solved. 
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“TRANSLATOR” TV 
TO SERVE FRINGE AREAS 


A recent amendment to the Wireless Telegraphy Act in Australia has 
opened the way to the use of television “translators." By picking up 
television signals in a favourable location and re-directing them into 
"shadowed" areas, translators can bring the programs to communities, 
which local topography robs of a normal service. 

By Keith Anderson* 


O PERATING in the VHF (Very High Frequency) band, 
between 45 and 222 Me., the coverage of television 
transmitters is limited to an area which is commonly 
described as “slightly beyond the visual horizon.” While the 
use of tall transmitting masts, prominently sited, can yield 
surprising coverage, it remains true that the signals may 
skim right over the top of communities hidden from the 
transmitter by intervening high ground. 

Translators can serve these communities by automatically 
rebroadcasting the television signals into the shaded area. 
The translator is located on a hill or tower where it can 
receive the original television signal to best advantage. The 
signal is then amplified, converted in frequency to another 
standard television channel and transmitted to the area 
below. Here it is picked up by normal 
domestic TV receivers tuned to the 
second channel. 

By suitably isolating the receiving and 
transmitting aerials to minimise feedback 
effects, it is actually possible to retrans¬ 
mit television signals on the same chan¬ 
nel. However, this system is not favoured 
at present by Australian authorities, since 
it can cause serious difficulties at sites 
reached by both the original and the 
retransmitted signal. 

Although frequency changing involves 
greater use of the available channels, it 
is assumed that the limited coverage of 
translators and discreet allocation of fre¬ 
quencies will minimise the risk of a 
translated signal transgressing the service 
area of a high frequnecy broadcaster. 

LOW POWER 

Translator systems with one watt of 
R.F. power output or less can typically 
provide good service to about 30 miles. 

Yagi type antennas are commonly used 
to direct the limited power for most 
effective coverage of the desired area. 

Translators have been in operation in 
America for about 10 years. For the 
low cost involved, their performance has 
been almost miraculous. In some western 
States, a chain of four one-watt trans¬ 
lators extends television services to 100 
miles or more beyond the normal cover¬ 
age limit. 

The question of using translators in 
Australia has followed naturally upon 
the installation of the planned system of 
national and commercial transmitters. 


Typical translator 
equipment on a 
U.S. mountain-top . 
The tower at right 
carries aerial 

equipment for a 
2-channel system . 



Situated on the 
peak of this 
mountain (circled) 
is translator 

equipment serv¬ 
ing Miles City, 
Montana, U.S.A. 
The development 
of transistorised 
equipment has ob¬ 
viated the prob¬ 
lem of getting 
mains power to 
such remote sites. 




A typical transistor translator unit 
produced by Western Telonics, 
Sturgis, South Dakota, U.S.A. In 
Australia, translators will re-transmit 
signals on a channel other than the 
one on which they are received. 


, Ms* 

ing any characteristic of the signals other 
than their frequency and amplitude. 

The Australian Broadcasting Control 
Board plans to licence translator equip¬ 
ment for use in areas which are not 
served directly by the normal high- 
powered stations in operation or under 
construction, but into which a trans¬ 
lator can re-transmit a signal. 

The present intention is not to licence 
translators for areas in which a direct 
television service is available. 

At its discretion, the Broadcasting 
Control Board will licence low-power 
translator equipments to television 
broadcasters wishing to extend their 
coverage, to communities wishing to re¬ 
ceive signals from such stations, or to 
individuals unable to receive programs 
by other means. 

A complete, installed translator sys¬ 
tem is likely to cost about £1,000. Con¬ 
sidering that many of them will serve 


Under the terms of this act, a trans¬ 
lator had to be treated as a transmitter 

national ana commercial transmitters, in its own right, being subject to all tn 10 000 horrid this ran renrpsent 
Communities which have been denied the requirements, controls and involve- up to 1U » UUU noines, this can represent 
.• uT • 1 U S. U UC1U : U mpntc of a fulltpWisinn hmaH a most economical television service, 

reliable signals, because they happen to ments of a full-scale television broad- Equipment may be rented also> for £50 

be on the wrong side of a mountain, or An 8 amendment tn the act now in t0 P er m onth, including all main- 

m a local valley, have naturally won- ^ An amendment to the act, now tenance and operational costs * 

spccicu t t 


_ _ _ v _ An amendment to the act, 

dered whether there might be some solu- train, puts TV translators into a 


tion to their particular'problem. category and clears the way for their o^ACPowef llneVtottie^mountata 

From a technical viewpoint, the prob- use m Austral^ along much the same ^ wL^teTlO times thl coTof Z 
lem vanes with the situation but to lines as in the U-S.A_ translator. Western Telonics Company, 

date, there has also been a serious legal Under the new amendment a 1 v « . o th Daknta tt s A ha* 

problem stemming from the Wireless translator means a station for the trans- tWs proWem bv the intro- 

Telegraphy Act-framed, as it was long du“of ba«erSw«edlransistS 

before translators were ever thought of. of .being^ statmn translat0 „ Th e requ j re practically no 

and retransmit signals from a television maintenance and may be solar or wind- 
* Western Telonics, Sturgis, South station or from another television trans- powered for further economy. 

Dakota. U.S.A. lator station, without substantially alter- (Continued on Page ll) 
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Play 

through 

i AXIETTE 
and listen 

TO THE DIFFERENCE! 

The difference is true High Fidelity. For, the 8" Axiette 
8 is the smallest true High Fidelity loudspeaker made. 
Its unique design features: plastic terminated hyper¬ 
bolic diaphragm, aluminium drive coil, Feroba IE 
magnet, slender die-cast chassis, give the Axiette 8 
its wide frequency response. Its power handling 
capacity is more than sufficient for most domestic 
installations and its modest enclosure size require¬ 
ments offer a really compact loudspeaker system, 
monophonic or stereophonic—with true High Fidelity. 
That’s the difference. Listen to the Axiette soon and 
judge for yourself. 

AXIETTE 8 (8 inch—6watt—15 ohm) SPECIFICATION 

Frequency range: 40-15,000 c/s. For amplifiers up to 
6 watts (12 watts U.S.A.) Fundamental Resonance: 
65 c/s. Flux Density: 13,500 gauss. Overall Depth: 3f". 
Enclosure volume (Internal) 3,000 cu. ins. 
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Suppliers of loudspeakers to the British Broadcasting Corporation. 


Please send me, free and post free, full 
particulars of Goodmans loudspeakers, 
including the Axiette 8. 


Name 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 


Address 


State 


60 Clarence St., Sydney, N.S.W. Telephone 29 1571 
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DUAL STANDARDS FOR BRITISH TELEVISION 


BBC Running 405 & 625-Line Pictures 

As this issue goes to press, the British Broadcasting Corporation is all 
set to begin radiating a second program using 625-line 50-frame pic¬ 
ture standards, similar to those in use in Europe, Australia and New 
Zealand. Thus ends an argument, which has gone on for years, with those 
who supported the old 405-line standard and others who have advocated 
definition higher again than that offered by 625 lines. 

By John P. Wilson * 


N OT surprisingly, the introduction of 
a second B.B.C. program has 
already brought about many changes in 
the design of British television receivers. 

When the world’s first regular service 
of high-definition television began in 
London in 1936, the system adopted was 
for 405-lines definition, positive vision 
modulation and amplitude-modulated 
sound, with the transmitters operating 
in the very high frequency (V.H.F.) band. 

This system was largely based on the 
work of the brilliant British engineer 
Alan Blumlein, who is known through¬ 
out the world as the father of modern 
stereo recording and who was killed in 
an air crash in 1942, while carrying out 
radar research. 

But although this 405-line system is 
still used by both the British Broadcast¬ 
ing Corporation and the Independent 
Television Authority and will continue to 
be used for a number of years to come, 
the new B.B.C.2 program is to be trans¬ 
mitted on the ultra high frequency 
(U.H.F.) band, using 625-line definition 
with negative vision modulation and 
frequency-modulated sound. 

To enable viewers to watch both types 
of transmission, the British television in¬ 
dustry has developed “dual-standard” 
models using many ingenious circuit 
arrangements to allow these two very 
different types of television signal to be 
handled in a single receiver at an addit¬ 
ional cost of only a few pounds. 

Thus almost all the television sets mar¬ 
keted in Britain recently contain a 
“625/405” change-over control which 
operates a multi-contact slider switch to 
alter the operating conditions at some 15 
to 20 different points in the circuit. 

One of the important results of the 
adoption of the 625-line system, which 
is basically similar to that used in many 
other parts of the world, will be that 
British manufacturers will be able to 
produce high-quality 625-line receivers 
for /the world market at competitive 
prices. 

The existence of different television 
line standards such as 405 and 625 line 
systems has brought about an urgent 
need for improved methods of convert¬ 
ing a television signal from one system 
to another. In the past conversion equip¬ 
ment has been necessary, for instance, 
when relaying programs to Britain from 
other European countries. 

This has been done by using the 
image-transfer principle in which a tele¬ 
vision camera operating on one standard 
is used to view a display on a high- 
quality picture tube of the program on 
the original line standard. This system 
is capable of giving acceptable results, 
but there is a significant loss of picture 


♦ Editor "Electronics Weekly" (London) 
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quality due to reflections between the 
optical surfaces; noise is also introduced, 
and and rapid movement in the scene 
can produce “smearing.” 

B.B.C. engineers have now developed 
a purely electronic method of converting 
405-signals to 625, or vice versa. The 
technique used in the new converter in¬ 
clude fast switching and sampling pro¬ 
cesses, similar to those employed in high¬ 
speed computers. In the new converter, 
which includes between 2.000 and 3,000 
transistors, there are 36 high-speed 
switches operating at a rate correspond¬ 
ing to about 18,000,000 revolutions per 
minute, and some 576 slower-speed elec¬ 
tronic switches. 

The development of this high quality 
line converter marks an important step 
forward towards greater international ex¬ 
change of television programs, not only 
by direct relays but also by the exchange 
of magnetic tape recordings. 

B.B.C. PLANS 

The techniques used in the new con¬ 
verter are in principle applicable to a 
change between any two line standards 
but they cannot at present be used when 
it is necessary to change the field freq¬ 
uency. British, European and many other 
countries use 50 fields a second, but in 
the United States of America, Japan and 
some other countries a 60 field frequency 
is used. 

“Adventurous and exciting” were the 
words used in a recent statement by the 
Director-General of the B.B.C., Mr Hugh 
Carleton Greene, to describe the B.B.C.'s 
plans for its second television service. 
The boldest stroke, in a scheme designed 


(Continued from page 9.) 

If your community is considering a 
translator installation, the author sug¬ 
gests the following procedures: 

1. Determine if a quality television 
signal is receivable within 30 miles. Test 
on elevated terrain with a field strength 
meter, or a generator or inverter-power¬ 
ed receiver. Use a high quality receiver 
and a yagi antenna. Usually the best 
reception is at the highest point, but 
there are exceptions which are due to 
topographical variations between the 
broadcaster and the community. 

2. Contact the Australian Broadcast¬ 
ing Control Board, 373 Elizabeth Street, 
Melbourne. Request a determination of 
whether your community would be is¬ 
sued a licence, and what output chan¬ 
nel would be usable with the proposed 
parent station. Request a copy of their 
“Draft Standards for the Technical 
Equipment and Operation of Television 
Translator Stations,” 

3. Determine how the translator will 


to give each evening's viewing a distinct¬ 
ive character, is to devote one entire 
evening a week to adult education. 

In this “classroom of the air for adult 
listeners,” Mr Carleton Greene pointed 
out that the B.B.C. meant to offer a real 
response to the national need. ‘These 
Drograms will range from series to help 
teachers in the teaching of new trends 
in subjects such as the New Mathematics, 
which they did not themselves learn at 
school, to series aimed at increasing 
popular awareness of the problems of 
science and economics and technology as 
they affect this country and its place in 
the world.” 

An evening devoted to the tastes and 
interests of minorities; two evenings of 
family entertainment, based on the 
appeal of drama and of comedy respect¬ 
ively; and “encore” night when viewers 
can see good programs they may have 
missed; an alternative to sport on Satur¬ 
days; and important programs of music 
and drama on Sundays are other char¬ 
acteristic evenings planned. 

Initially, 'B.B.C.-2 will be on the air 
for 20 to 30 hours a week and should 
reach about 10,000,000 people in the 
London area, provided they have equip¬ 
ped themselves with sets capable of 
receiving the 625-line signal. The second 
service will spread gradually throughout 
the country as new transmitters become 
available. 

Mr Carleton Greene gave some details 
of the magnitude of the task, both from 
the technical and program angle, of pro¬ 
viding an entirely new television service, 
and moreover starting it 15 months in 
advance of the date which the B.B.C. 
originally had in mind when applying for 
a second channel. “An entire new trans¬ 
mitter network has to be set up to carry 
the new programs to the country and 
provide for the eventual duplication of 
the existing 405-line network... Some 
60 main stations and hundreds, or per¬ 
haps even thousands, of fill-in stations 
will be required... Studios and presenta¬ 
tion suites, tape and film recording equip¬ 
ment, have to be converted to wide-band 
working while keeping the existing 405- 
line system in action and being able to 
operate both systems.” 


be financed. The broadcast station may 
be willing to share the costs because of 
the increase in their “set count.” Dona¬ 
tions from the viewers can provide the 
initial installation, but sometimes main¬ 
tenance costs are then a problem. Often 
lease or rental is the most practical, 
since total community costs are then 
known in advance and smal’i individual 
donations can be set up on a quarterly 
or annual basis. 

4. Contact equipment manufacturer 
for help with any phase of your system 
planning. What channel conversions are 
the best? What power is required for 
your coverage needs? What antenna 
system should be used? Western Telonics 
and other firms will be happy to answer 
these or any other questions. 

Unlike high power systems, transla¬ 
tors can be installed in a few days. They 
can provide years of “Metropolitan” 
quality viewing. They offer the motf. 
practical sofution to date for television 
service to small communities. 
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In last month's article we saw how the early pioneers established the first 
crude telegraph circuits, developed them into practical form, and pro¬ 
duced many ingenious schemes to provide several circuits over a single 
line. This month we deal with machine telegraphy, or the direct trans¬ 
mission and reception of messages as letters of the alphabet, and the 
five unit code which it employs. 


T WO main methods of signalling are 
used for machine telegraphy, the 
Single Current Signalling and the Double 
Current or Polar Signalling. In single 
current signalling the mechanism is a 
simple “make and break” assembly 
where current flows when the contact is 
closed and ceases when the contact is 
open. This current operates a receiv¬ 
ing magnet armature, but when current 
ceases to flow the armature returns to 
its former position by means of a spring. 

In double current signalling current 
flows in both directions. Most telegraph 
machines used in the Australian system 
use double current circuits. 

However, regardless of the system 
used, all telegraph signals consist of 
“marks” and “spaces”; terms encounter¬ 
ed regularly in discussions of modern 
telegraph instruments. In single current 
working a flow of current constitutes a 
“mark” and absence of current a 
“space.” In double current working 
negative voltage applied to the active 
line constitutes a mark, positive voltage 
a space. 

The centre contact or “transmitter 
tongue” of a polarised relay is used to 
receive double current signals. A study 
of the following description of how a 
polarised relay works, and a glance at 
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the diagram on Page 14, will help to 
make the matter clear. 

The polarised relay works as follows: 

An armature, pivoted near its centre., 
has contacts fitted at one end which 
moves between two fixed contacts. An 
electro-magnet is placed so that the other 
end of the armature moves in the air 
gap between the pole pieces. A per¬ 
manent magnet (not shown) induces 
magnetism into the armature. 

In the diagram we have marked the 
direction of the induced magnetism in 
the armature N & S. If the current 
flowing in the coil of the electromagnet 
makes the left-hand pole piece North 
and the right pole piece South, the lower 
end of the armature will be attracted by 
right hand pole piece and contact will 
be made with the left hand contact. If 
the current is reversed the whole action 
is reversed and electrical connection will 
be made .with the right hand contact. 

A positive pulse is known as a “spac¬ 
ing pulse” because it does not cause a 
hole to be punched in paper or a mark 
to be made. A negative pulse is called 
a “marking pulse” for the reverse reason. 
They are used for other purposes, how¬ 
ever, such as starting and stopping a 
machine, as will be seen. 

By transmitting the marking and spac- 


Farewell to Morse: At a recent 
function in the Sydney Town Hall, 
Mr J. Malone, former Director of 
Posts and Telegraphs in N.S.W., 
sends a message over one of the last 
Morse circuits in the Australian 
telegraph system. Machine tele¬ 
graphy has now replaced virtually all 
the old hand operated systems. 

ing pulses in some predetermined order 
they can be used to convey intelligence. 
The Morse code is a classic example of 
this, although it is not suitable for 
modern machine telegraphy where the 
message is to be presented as printed 
words on a sheet or tape. For this pur¬ 
pose, completely new and also more effi¬ 
cient codes have been developed. 

The code used in Australia is the five 
unit code and it is reproduced here. It 
will be noticed that each letter of the 
alphabet is represented by a different 
combination of five marking and spacing 
impulses. It is possible to get 32 com¬ 
binations of five elements. Only 26 are 
used for the alphabet and the remaining 
six are used to control various functions 
of the receiving machines such as car¬ 
riage return, etc. 

A shift mechanism extends the avail¬ 
able character combinations to 52 so 
that figures, punctuation marks, etc., can 
be transmitted. Each group of five in¬ 
telligence conveying pulses is preceded 
by a spacing “start” pulse and followed 
by a marking “stop” pulse to start and 
stop the mechanism, as will be explained 
in due course. 

In last month’s article we mentioned 
the Murray Multiplex System. This is 
a form of machine telegraphy, using 
the five unit code, in which a “time 
division system” provides four circuits 
over one wire. It is of particular in¬ 
terest in this country because it was an 
Australian invention, and one which 
achieved worldwide acceptance. Even 
more interesting is the fact that the in¬ 
ventor, Donald Murray, was not even 
a telegraph engineer. In fact, he was 
a reporter on the staff of the “Sydney 
Morning Herald,” who developed his 
multiplex system during the 1914-1915 
period of World War I. 

The scheme is shown diagramatically 
here, as reproduced from the P.M.G. 
Course of Instruction Telegraphy, Part 
II. The message is first typed out on 
a keyboard perforator, producing punch¬ 
ed tape which is fed to the Murray 
Transmitter. The transmitter is con¬ 
nected to the segments of a distributor. 

By Galvin Wallers 

fitted with a rotating arm which con¬ 
tacts each segment in turn. A similar 
distributor, running synchronously, is 
used at the receiving end. 

As shown, each distributor contains 
20 segments (plus either one or two 
synchronising segments, not shown), 
divided into four groups of five segments, 
or one group for each of the four trans¬ 
mitters. Each of the five segments is 
connected to its particular transmitter in 
such a way as to analyse (i.e., whether 
mark or space) one of the elements of 
the five unit code. 

The two distributors, one at each end, 
are kept in synchronisation by a “Phonic 
Motor.” This is a toothed wheel elec¬ 
trically driven from a vibrating reed. 
The reed vibrates at 40 cycles per second 
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and drives the distributor brushes at four 
revolutions per second. If by any chance 
a slight loss of synchronisation occurs, 
the incoming impulses operate a clutch 
device which stops the receiver brush 
for a fraction of a second, thus restor¬ 
ing it to its correct position. 

The speed of rotation is sufficient to 
permit normal typing speeds for a tele¬ 
printer or tape transmitter. Thus, after 
the five elements of a character have 
been transmitted, the distributor arm can 
transmit the characters from three other 
machines and return and scan another 
character from the first machine in onlv 
.25 second. This means that each of 
the four channels can transmit con¬ 
tinuously at a little over 45 words per 
minute. With time out for checking 
and other routine jobs an operator may 
need to send at up to 60 words per 
minute to keep the channel fully occu¬ 
pied. 

SPECTACULAR SYSTEM 

Last month we mentioned what is 
probably the most spectacular system of 
all to enable many messages to be trans¬ 
mitted simultaneously over the one wire. 
This is the Voice .Frequency Telegraph 
system, which enables 24 telegraph 
channels to be established over a single 
telephone channel, which may be either 
a physical circuit, phantom circuit, or 
carrier derived. 

In this system the telegraph signals 
are transmitted as audio frequency pulses, 
rather than the DC pulses used in the 
simpler circuits. Each channel uses a 
different audio frequency so that, at the 
receiving end, it is possible to separate 
these by means of filters. The audio 
frequencies are then rectified and filtered 
to produce conventional DC pulses suit¬ 
able for the telegraph machines. 

A typical telephone channel extends 
from 300 to 3,400 cps and the 24 tele¬ 
graph frequencies must be located with¬ 
in this band. Normally the lowest fre¬ 
quency would be 420 cps, and the sep¬ 
aration between channels, 120 cps. 

Having now described how telegraph 
signals are conveyed from point to point 
it is appropriate to describe one or two 
of the most important methods of trans¬ 
mission and reception, as they apply to 
the Australian telegraph system in par¬ 
ticular. The two most widely used 
machines are the tape perforator, and 
page printing machines, such as the Tele¬ 
printer. 

MACHINE TELEGRAPHY 

In its simplest form, machine tele¬ 
graphy might consist of nothing more 
than a Teleprinter or similar type 
machine at each end of a line, provid¬ 
ing direct and immediate transmission 
and reception of messages. However, for 
a number of very practical reasons re¬ 
lated to the efficient handling of mes¬ 
sages, it is more usual to first transfer 
the message to a punched tape, from 
which the actual transmission takes place. 
Similarly, at the receiving end, it is usual 
to convert the incoming signals to punch¬ 
ed tape, which may then be directed to 
either a page printing machine or an¬ 
other line for re-transmission. 

Modern telegraph machines are refer¬ 
red to as “start-stop” machines, and the 
origin of the' term is as follows. In 
any such system it is essential that per¬ 
fect synchronisation be maintained be¬ 
tween transmitter and receiver, other¬ 
wise the messages will be a garbled mess. 
Various methods of achieving this had 
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been tried over the years, with limited 
success, until someone hit on the simple 
idea whereby the transmitter starts and 
stops the receiver motor as required. 

It will be noticed from an examina¬ 
tion of the code table reproduced that 
there is a column at the beginning of 
the character code marked “Start” and 
which indicates an “S” or spacing cur¬ 
rent. There is also a column at the 
end of each character code marked 
“Stop” indicated by an “M” or marking 
current. There are thus seven positions 
of spacing and marking currents for each 
character of the code. 

When a character is transmitted it is 
preceded by a positive spacing signal. 
This actuates the polar replay at the 
receiver and switches on the mechan¬ 
ism. The five code elements of the 
character are then transmitted followed 
by a negative or marking impulse which 
stops the mechanism ready for the next 
set of character elements* The sequence 


for the word AND, for instance is, S 
(start) MMSSS M (stop) S SSMMM M 
S MSSMS M. 

The receiving mechanism is therefore 
started and stopped for each character 
transmitted. Transmission speed is 150 
milliseconds for each character, or 400 
characters a minute. Taking the average 
length of a word as being 5 characters 
plus a word space, the maximum trans¬ 
mission speed of a continuously operat¬ 
ing start-stop machine is 67 words a 
minute. Because of intrusion factors, 
about 50 words per minute is normal 
for a keyboard transmitter, but on tape 
transmission the full 67 words per min¬ 
ute can be attained. 

Those who, in some misguided 
moment, may have read my article on 
the Typewriter will remember, if the 
lucidity of the article was such as to 
inspire remembrance, that the Reming¬ 
ton Electric typewriter operated on the 
principle of a continuously revolving 


Above: A simpli¬ 
fied diagram ex¬ 
plaining the oper¬ 
ation of the 
Murray Multiplex 
System. The rotat¬ 
ing contacts run 
s y n c h r onously 
at the transmitt¬ 
ing and receiving 
ends, contacting 
each of the 20 
segments in turn . 
Each of the four 
channels uses five 
segments, repres¬ 
enting the five 
elements of the 
five unit code . 

☆ 

Right: The five 
unit code used for 
machine tele¬ 
graphy. Note 
that in addition 
to the five units 
needed to identi¬ 
fy the character, 
there are two 
control impulses 
used to start and 
stop the machine 
as each character 
is transmitted . 


A.P.O. START STOP MACHINE ALPHABET 

CODE 

COMBINATION 

No. 

LETTERS 

FIGURES 

NUMBER OF IMPULSES 

START 

1 

2 

3 

4 

5 

STOP 

I 

A 

— 

S 

M 

M 

S 

S 

S 

M 

2 

B 

? 

S 

M 

S 

S 

M 

M 

M 

3 

C 


S 

s 

M 

M 

M 

S 

M 

4 

D 

NOTE 1 

S 

M 

S 

S 

M 

s 

M 

5 

E 

3 

S 

M 

S 

S 

S 

s 

M 

6 

F 

% 

s 

M 

S 

M 

M 

s 

M 

7 

G 

<§> 

s 

S 

M 

S 

M 

M 

M 

8 

H 

£ 

s 

S 

S 

M 

S 

M 

M 

9 

1 

8 

s 

S 

M 

M 

S 

S 

M 

IO 

J 

BELL 

s 

M 

M 

S 

M 

S 

M 

II 

K 

( 

s 

M 

M 

M 

M 

S 

M 

12 

L 

) 

s 

S 

M 

S 

S 

M 

M 

13 

M 

. 

s 

S 

S 

M 

M 

M 

M 

14 

N 

i 

s 

S 

S 

M 

M 

S 

M 

15 

O 

9 

s 

s 

s 

S 

M 

M 

M 

16 

P 

O 

s 

s 

M 

M 

S 

M 

M 

17 

Q 

1 

s 

M 

M 

M 

S 

M 

M 

1 8 

R 

4 

s 

s 

M 

S 

M 

S 

M 

1 9 

S 

f 

s 

M 

S 

M 

S 

S 

M 

20 

T 

5 

S 

S 

s 

S 

S 

M 

M 

21 

U 

7 

s 

M 

M 

M 

S 

S 

M 

22 

V 

- 

s 

S 

M 

M 

M 

M 

M 

23 

w 

2 

s 

M 

M 

S 

S 

M 

M 

24 

X 

/ 

s 

M 

s 

M 

M 

M 

M 

25 

Y 

6 

s 

M 

s 

M 

S 

M 

M 

26 

Z 

+ 

s 

M 

S 

S 

S 

M 

M 

27 

carriage return 

s 

S 

s 

S 

M 

S 

M 

28 

line feed 

S 

S 

M 

s 

S 

s 

M 

29 

LETTERS SHIFT 

s 

M 

M 

M 

M 

M 

M 

30 

FIGURES SHIFT 

s 

M 

M 

s 

M 

M 

M 

31 

WORD SPACE 

s 

S 

S 

M 

S 

S 

M 

32 

BLANK 

s 

s 

s 

S 

S 

S 

M 

NOTE: 

M = MARKING SIGNAL 

S = SPACING SIGNAL 
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COMPUTER DRAWS CARTOONS 


New motion pictures on view at the Boeing plant in Wichita are 
animated cartoons, but they offer no competition to Hollywood 
shorts. Instead, they are aimed at safer aircraft construction. 

T HESE films, produced 
by computers, have 
their own kind of cinema 
magic. They are useful 
in structural studies of 
such subjects as flutter, 
vibration, low-level flight 
and turbulence effects. The 
new movies bring action 
and realism into three- 
dimensional visual displays 
of technical data. Slow- 
motion studies are made 
by varying film speed. 

The technique was de¬ 
veloped to provide data 
for B-52 intercontinental 
jet bomber structural 
growth called for by 
added flight stresses, which 
were not contemplated in 
the original Air Force 
basic requirements. 

One film shows theoreti¬ 
cal situations in which a 
bomber reacts to exag¬ 
gerated flutter conditions. 

The cartoons reveal a pro¬ 
gression of movements in 
structural components of 
the bomber. 

First step in making the film was to store data, including desired load 
conditions, in an electronic computer. This data was then processed through 
two special computer programs. 

Information taken from the computer programs was placed in a tape- 
controlled drafting machine which drew a series of cartoons showing the 
progression of structure movements. The drawings, on sheets of paper about 
10 inches square, show a structural skeleton only. 

The drafting machine can, as a result of the special programming, make 
perspective-view two-dimensional drawings of three-dimensional objects, seen 
from any selected angle. 

The plotter can make a drawing in two or three minutes. After a long 
series of them are still-photographed in sequence on movie film, the show 
is ready. 

—(“Boeing Magazine") 



1 

Telegraph Machines—Cant. 


shaft and that when a key was depres¬ 
sed, cams were brought into operations 
in such a way as to actuate the type 
bars. In the case of the IBM typewriter 
described, bars called “interposers” with 
coded notches in them, selected the char¬ 
acters to be printed by the “bouncing 
ball” type head. 

There is a similarity between these 
typewriters and the perforator and tele¬ 
printer start-stop machines in that the 
revolving cam and notched code bars 
also have their place in the operation 
of these machines. 

Tape machines use a paper tape 
11/16th inch wide on which each char¬ 
acter of the message is represented by 
varying arrangements of holes perfor¬ 
ated across the width of the tape, the 
holes in turn representing marking ele¬ 
ments of the five-unit code. Some mach¬ 
ines perforate the paper completely 
through whilst others only partly per¬ 
forate and print the message on the tape 
at the same time. The receiver com¬ 
pletes the perforation when translating 
the punched holes into a message. 

The perforation of the tape is carried 
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Simplified diagram of the polarised 
relay used for double current working. 


out as follows. The machine is pro¬ 
vided with a keyboard like a typewriter. 
Beneath the keys and at right angles 
to them are a series of seven bars notch¬ 
ed in accordance with the code. When 
a key is depressed, revolving cams posi¬ 
tion these bars either to the right or 
left, according to the character selected. 
When a code bar is moved in one direc¬ 
tion a “marking” condition is set up 
for the element it represents in the code 
and when it is moved in the reverse 
direction a “spacing” condition is set 
up. 

PERFORATED TAPE 

In the machine there are a series of 
punches which are actuated by the cur¬ 
rents released by the operations of the 
code bars. Thus code bars which are 
moved into the “marking” position will 
cause their respective tape punches to 
perforate the paper tape whilst those 
moved to the “spacing” position will 
prevent the tape from being perforated. 

Transmission of the message is ef¬ 
fected by passing, the perforated paper 
through a machine provided with a set 
of pressure sensitive tape pins which 
sense the perforations in the tape. Those 
pins which project through the tape at 
the punched holes move all associated 
contacts to the “marking” position whilst 
the other pins are blocked by the un¬ 
perforated tape and hold the contacts to 
; the “spacing” condition. 

! The electrical connections thus set up 
; are transmitted to the line at a constant 
; rate. The first element is preceded by a 
! start spacing signal and followed by a 
: marking stop signal. These are both 
! automatically inserted by the transmit¬ 
ting apparatus. 

When the signals are received at the 
distant receiver the armature of a polar 
electromagnet is actuated by the two 
types of current. On the receipt of the 
start signal a set of receiving cams com¬ 
mences to rotate, then, as the relay arma¬ 
ture responds to the five unit code sig¬ 
nals, so each receiving cam positions its 
associated code bar according to the 
position of the armature at that instant. 
Perforation of the tape at the receiver 
is controlled by the position of their 
respective code bars, those in the mark¬ 
ing position causing perforation and 
those in the spacing position preventing 
perforation. 

The above description applies to tape 
perforation machines for transmission 
and tape re-perforation machines for re¬ 
ception. Reception of messages on tape 
provides a permanent record of messages 
and is also an essential part of the new 
Tress system of automatic reception and 
transmission now in operation in Aus¬ 
tralia. 

However, the tape is only an inter¬ 
mediate step in the process. Sooner 
or later the information it contains 
must be translated from the five unit 
code to plain English text, including 
figures and punctuation marks. The 
machine which does this is probably 
the most intriguing of all the telegraph 
machines. Not only does it effectively 
“translate” code to plain English, but 
does so at a rate equal to that of a 
good typist. 

Just how the teleprinter accomplishes 
this will be the subject of next month’s 
article, together with a description of 
how all the telegraph machines fit into 
the system of Tress now in use 
throughout Australia. 
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Had it? 
Replace your 
old units 
now. .. at 
Encel 

Electronics! 


There’s no need for the drastic action our friend 
above is taking ... for Encel Electronics will satisfy 
you completely. In the Encel selections for this 
month you will find bargains in plenty . . . and 
replacing your old equipment is not as expensive 
as yoq may have imagined. Encel Electronics will 
accept your trade-in too . . . your old equipment is 



not completely without value. All Encel equipment 
is BRAND NEW, there are no hidden extras; Sales 
lax has been paid. There is no doubt — it is quite 
impossible for you to buy better anywhere in Aus¬ 
tralia. If the item you require is not listed, write to 
us for a quotation. You'll be delighted with the 
Encel price! 


= . rwuo,,* rwtc- = ! Labcraft 605 turn- 43 dfc H 

O Labcraft 605 turntable. && -S l * table. J.H. Mk II g U 

m . w U I m )/\ma A *1 /■* •»*»♦•»« f\ no 

*■ Decca tone arm and 
mn-T -un - cartridge 

ridge 


Orpheus Silex or Connoisseur Crafts- 
1 man transcription turntable. All Bal¬ 
ance tone arm, Decca 
Deram or the NEW Gold- 
rinR C 59Q Ceramic Cart- 


£43 


£41 


= tone, ADC 3 cartridge 
= (If you need an ADC 2a Cartridge, add 
§ £4/10/0). 


| A Mcdding tuners with built-in power 

§ ■ supply, vernier dial. 

§ Retail £23/13/6. Our price 


£ 13-19 


5 Famous Medding P57 ■§ ft 

stereo Eight-Eight f ■ I |J 

amplifier. Retail £46/10/0 


I 6 


Special! Medding 10 watts per chan¬ 
nel stereo amplifiers, PP EL 84’s, with 
§ P80 magnetic sensitivity 

= stereo pre-amp. Retail 

= £98/10/0. Quick .. .. 


£55 


liiitiitiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiimiiiiiiiiiiiiiiiii 
| y Imported stereo amplifier with 5-valve 

= ' control unit, PP EL 34’s—output. 

| twin power supplies. 25 watts R.M.S. per 
§ channel—50 watts peak. 

= Very special price. Rush 

= for this one! 


£65 


^iHiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiuiiiiiiiiiiiitiiiiiiiiiiiiiitiiiiiiiiintiiiiiitiii j| iiiiiiiiiiitiiiiiiiiiiiiiiiiiiiniiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiittiiiiiiitiiiittiii! 
J.H. turntable. Ortofon SMG 212 tone 
arm with Ortofon SPU GT E 
(elliptical stylus) cart¬ 
ridge . 


1 8 


£ 49-10 


q KELLY SPEAKERS. Bass unit, 

' £19/10/. Ribbon H.F. Loudspeaker, 

£19/10/. Crossover network. £4/10/0. 
Encel Electronics are Sole Agents for 
KELLY Speakers. 


10 , 


12 


iiiiiiiiiiiitiiiliiiitiiiiiiiiimiiitiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiii.iiiittiiiiiiiiitiiiit...... 

= 111 Renowned Pioneer 161 stereophonic \ 

i * • amplificr/tuncr combination, Labcraft 1 
| 605 turntable. All balance tone arm. ADC j 

§ cartridge, two 8in Wharfc- 
§ dale, Richard Allen or J- J ||J| 

_ | Goodman’s speakers .... ** B j 

= I (I [ 111 II 111111 i 11111111111111 II 111 J r I f 1111111 ] 111 ( 11111 1 1 1111111111111111111111111111111111111 ■ 11111111 r IIIIIIIIII111:11IIIII III 11IIIII MU I III IIIII111111 ■ II111IIIIMI III II11II11 Ml II111111111 111 IIIII 1111 II 11 = IIIIIMIIIIIIIIIIIHIIIIHIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIMIIIIIIIIIIIs 


Rola 12 PX speakers. 
Order your now. 


£19 


iiiiiiimiimimiiii.itiiiiiiiiiimimiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiimiiit= 

Pioneer SMQ 300 stereo amplifier with = 
AM/AM FM/SW tuners. Orpheus = 
Silex turntable, Ortofon SMG 212 tone arm 
and ADC cartridge, two 
lOin Wharfcdalc R.S.D.D. 
speakers. 


£159 


I 7 Met 

1 0 in 


Medding Eight-Eight stereo amplifiers 
veneered wooden cabinets, Labcraft 
turntable with diamond stylus, two 
Wharfcdalc or Richard 
Allen 8in speakers .. .. 


I 14 


£ 59-19 


Pioneer stereo amplifiers with built-in 
tuners, Labcraft 605 turntable, All 
Balance arm with Decca Dcram cart¬ 
ridge. two Pioneer CS8B 
speaker systems. 


£112 
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J.H. turntable, All 
Balance tone arm. 


£ 28-18 
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mmL 

SfidtkowfA 


Put pen to paper now . . . it’s easy to make up 
your own combinations and ask for the Encel 
price! Please don’t forget to give us your full 
address ... We will care-pack and freight any¬ 
where . . . there’s no distance barrier at Encel 
Electronics! 


Ililllllllllllllllllllll 
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Australia's Greatest Hi-Fi Centre 

354 BRIDGE ROAD, RICHMOND, 
VICTORIA. TELEPHONE 42-2820 
Factory: 47 Coppin St., Wholesalers 

Richmond, Victoria. 42-2883 ^ Trade-ins accepted 
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University 

Offer you the 

NEW 

HEAVY DUTY AC-DC 

INDUSTRIAL 

MULTIMETER 

MODEL MET 


An industrial multimeter for checking the currents in 
solenoid coils, condensers and motors up to approximately 
50 HP, suitable for measuring line and most circuit voltages 
without the meter itself causing a change in the operating 
conditions of the circuit. Separate 100 ampere rated ter¬ 
minals are provided for the two higher current ranges and 
all terminals are fully insulated with non-removable tops. 
The meter has a 3|" mirror scale and a high torque move¬ 
ment with fully-hard, polished pivots spring loaded and 
end-stopped sapphire jewel bearings for maximum shock 
resistance and durability. The meter will withstand moment¬ 
ary overloads up to ten times its full scale value. Resistance 
values as low as • I ohm can be easily read on the scale 
and power for the resistance ranges is provided by an 
internal I *5 volt leak-proof battery type 950 which is 
easily replaced by removing the front panel. High stability 
carbon resistors, conservatively rated are used in series 
multipliers and low temperature coefficient manganin shunts 
are used for D.C. current ranges. Switch settings are indi¬ 
cated in silver lettering against a black ground. A leather 
carrying case with combined shoulder and hand strap is 
available as an extra. 





REPRESENTATIVES: 


SPECIFICATIONS: 

• A.C. VOLTS: 

0- 10-50-250- 1000. 

© D.C. VOLTS: 

0 - 10 - 50 - 250 - 1000. (500 Ohms per Volt). 

© A.C. AMPS.: 

0-0*25 - 1 -2-5 - 10-25 - 100. 

© D.C. AMPS.: 

0-0*25 - 1 -2*5- 10-25- 100. 

• OHMS: 0 - 500 (centre scale 5i) and 0 - 50,000 (centre scale 

550). 

• WEIGHT: 6* lbs. 

• SIZE: 8" x 6" x 3" case size. 8" x 6" x 4£" over knobs. 

• METER: Model W4 clear acrylic with 3t" mirror scale. 

• CASE: Steel. 18 Gauge. 

• FINISH: Baked grey hammertone. Black and silver anodised 

aluminium panel. 

• BATTERIES: Uses 1 standard type 950 cell. 

© INSTRUMENT TRANSFORMER used for internal A.C. 
current ranges. 

• ACCURACY: ± 2%. 


(A UNIT OF INSTROL) 


106 BELMORE ROAD, R1VERWOOD, N.S.W. W.A.: AHdn. (W.A.J Ltd., OLD.: Keith Percy & Co. Pty. Ltd., 

894 Hoy Street, Perth, W.A. Box 1478V, G.P.O., Brisbane, Qld. 

Telephones: 53-8758, 53-0644 [5 lines) .. tas.: w. p. Martin and company, 

* 1 # *.A.s George Procter, 188 Collins Street, Hobart. 

Telegraphic Address: "Raquip", Sydney 52 G ° wUr P,<,c *' AwM^ombridge 

J6/FP.60 


AUSTRALIA’S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS 
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HISTORY AND FUTURE OF VIDEO TAPE RECORDING 


Few fields have seen greater advances in the last decade than the re¬ 
cording of television signals. And now, with the needs of black-and- 
white TV broadcasting met, thoughts have turned increasingly towards 
the multitude of applications of recording for CCTV installations in 
industry and education — and beyond that to the almost unlimited 
market of domestic TV video Recording. This article, reproduced from 
the English "Electronics Weekly," is an excellent summary of the history 
and present state of the art of video tape recording. 

By Pat Hawker 


L ESS than 10 years ago all practical 
TV recording was by means of film, 
but by about 1954 many eyes were firm¬ 
ly fixed on magnetic tape as a possible 
TV recording medium. This would elim¬ 
inate photographic processing and per¬ 
mit erasure. 

But the basic problems were formid¬ 
able. They can be stated simply—though 
much less simply solved. When tape 
speed is such that one wavelength of 
the recorded signal is equal to the gap 
dimension of the reproducing head, out¬ 
put falls to zero. Also, there are difficul¬ 
ties in recording and reproducing both 
very high and very low frequencies, 
using a single tape, while retaining good 
output and adequate signal-to-noise ratio 
for both. 

The natural TV signal has a span of 
roughly 18 octaves (50 c/s to 5 Mc/s), 
although this can be reduced by using 
FM techniques. Gap width has obvious 
limitations and performance may be re¬ 
stricted by variations of tape contact be¬ 
tween head and tape. 

To record successfully a 5 Mc/s range 
with an 0.0001 inch head gap, requires 
a theoretical tape speed of more than 
500 in/sec. Speed can be reduced by 
smaller gaps and microgap heads of 
0.00005 inch and less have been de¬ 
veloped. Since the maximum recording 
frequency is directly related to tape velo¬ 
city, a good deal of work in the early 
and mid-fifties went into high speed sys¬ 
tems. 

Some 10 years ago Dr Harry Olson 
of R.C.A., developed a system working 
at 360 in/sec and ap ractical high-speed 
recorder was also demonstrated in 1958 
by the B.B.C. Research Department, un¬ 
der the title “Vision Electronic Record¬ 
ing Apparatus” (VERA). This had £ inch 
tape hurtling past the heads at 200 
in/sec with video signals split into two 
channels (0 to 100 kc/s and 100 kc/s 
to 3Mc/s) and FM recording of the low¬ 
er channel. Some 15 minutes of program 
material could be stored on a 20£ inch 
spool of tape. 

One of the major problems encounter¬ 
ed by the B.B.C. in this unit was the 
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development of heads having sufficient¬ 
ly low losses at high frequencies and yet 
mechanically suitable for fine gaps and 
working surfaces. In the end a combina¬ 
tion of ferrites faced with harder mag¬ 
netic materials such as Mumetal was 
used, permitting resolution gap lengths 
of the order of 2 x 10~ 5 inches. 

But VERA suffered the fate promis¬ 
ed to her illustrious namesake. In this 
case the great big saw proved to be the 
Ampex rotary head system which had 
been developed by 1956 to become the 
first commercially available TV tape re¬ 
corder. 

Within a few days of the original Am¬ 
pex demonstration, this previously little 
known company had received 80 orders. 
At around 50,000 
dollars per installs- Feed 

tion, this represents 
well over £1 million 
invested at sight in 
these machines. 

The Ampex sys¬ 
tem abandoned 
high lateral tape 
speed in favour of 
rotating heads which 


This machine 
was among the 
early attempts to 
record TV signals 
on tape. Devel¬ 
oped by BBC en¬ 
gineers, and chris¬ 
tened VERA, it 
used the principle 
of high speed 
tape. Working at 
200 inches per 
second, it could 
record 75 minutes 
of program on its 
outsize spools. It 
was soon super¬ 
seded by the rot¬ 
ary head system• 


traced out transverse tracks 0.01 inch 
wide, 0.005 inch apart on two inch wide 
tape, with FM recording of the signal. 

This permitted lateral tape speed to be 
reduced to 15 in/sec—the standard speed 
for professional audio recording—while 
providing an equivalent head/tape speed 
of 100 times this figure—that is 1,500 
in/sec. 

To do this involved four rotating 
heads, spaced 90 degrees apart, mounted 
on a head drum rotating at 250 revs/sec. 

Such a system called for a high degree 
of mechanical accuracy as well as pos¬ 
ing many complex electrical problems. 
A photocell-controlled servo system is 
needed to drive the video head motor, 
and head-to-tape pressure — known as 
“tip penetration”—is also controlled by 
a servo system. During playback, the 
head signals are passed through a 
sequence switcher to remove overlaps 
and switching transients. 

Despite the complications, TV broad¬ 
casters throughout the world soon recog¬ 
nised that such machines represented a 
long step forward in the practical and 
economical operation of TV stations. 
Within a few years well over 1,000 Am¬ 
pex machines were installed. 

Ampex and later RCA have produced 


Reproducing 

head 


Electronic amplifiers, control chassis 
and power supply units 
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Although the “Varislope Mono’* shares the 
design honours, the performance Is unchanged 
—it’s incomparable! For many years LEAK 
amplifiers have been selected by professional 
audio engineers for use in broadcasting 
stations and television studios all over the 
world. This fine example of LEAK engineer¬ 
ing is a lifetime investment in sound satis¬ 
faction. Will match any cabinet and any 
decor. 


NEWOak 


•POINT ONE’ 


In June, 1945, H. J. Leak, M.I.E.R.E., designed and 
introduced the original “Point One” series of LEAK 
amplifiers. Standards of performance were revolu¬ 
tionised at that time . . . and LEAK still leads the 
field—sets the standard. Now the famous LEAK 
amplifiers come to you in new, elegant styling . . 
and the performance is better than ever! 

NEW LEAK 
VARISLOPE 2 STEREO 

This “new look” stereo pre-amplifier may be 
used with either the “Stereo 20” — or the new 
“Stereo 60” LEAK power amplifier. It is quite 
impossible to improve the electronic function 
with present techniques . . . nothing can be 
added to the circuit to improve the fidelity! The 
total harmonic distortion is LESS than 0.01 per 
cent for 125mV output — which loads the 
power amplifier effectively. Sensitivity for pick-up 
is 3 mV r.m.s. The “Varislope 2 Stereo” pre¬ 
amplifier has every desirable facility and feature. 


NEW LEAK 
VARISLOPE MONO 


and NEW LEA K POWER AMPUEIERS 



The “Stereo 20” is already widely used throughout the world, and finds 
ready acceptance with professional engineers and music lovers everywhere. 
The Ail New “Stereo 60” is a larger and more powerful version of this 
fine LEAK power amplifier. Each amplifier has two identical circuits, 
comprising a three-stage triple loop feedback amplifier, the main loop 
supplying 26dB of negative feedback over the whole amplifier from input 
to output. The frequency response in cither amplifier is plus or minus 
0.5 db. 20 c/s to 20kc/s. The total harmonic distortion is less than 0.1 
per cent. AH previous LEAK amplifiers have now been superseded. 


INTERSTATE REPRESENTATIVES: 

NEW SOUTH WALES: Audio Engineer, Pty. 
Ltd., 422 Kent Street, Sydney. 

Tel.: 29-6731. 

SOUTH AUSTRALIA: Eilco Sales, 233 
Rundle Street, Adelaide .. Tel.: 8-1259. 
QUEENSLAND: Sydney G. Hughes, 154-158 
Arthur St., New Farm, Brisbane. 

Tel.: 58-1014. 

WESTERN AUSTRALIA: Athol M. Hill, 842 

Hay Street, Perth.Tel.: 21-7861. 

TASMANIA: K. V/. McCulloch Pty. Ltd., 
109 York Street, Launceston. 

Tel.: 2-5322. 

A.C.T. Australian Physical Laboratories, 
P.O. Box 225, Canberra City. 

Tel.: 4-3010 (Mr J. E. Howe). 


See and hear these new LEAK amplifiers at your 
favourite audio store. Send for illustrated 
brochures and detailed technical data to the Aus¬ 
tralian National Distributors: 

Australian National Distributors for tlitsc famous /iroJucts: 


mom 


28 Elizabeth Street, Melbourne, Victoria. Tel. 63-8211, 63-8166. 
Sydney Office: N.R.M.A. House, 26 Ridge Street, North Sydney. 
Tel.: 92-^890. 
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a number of models of this general type, 
gradually reducing size by the use of 
semiconductors and improving time base 
stabilities and signal-to-noise ratios. The 
latest broadcast units are small enough 
to be mounted in compact recording 
vans. 

The Ampex time base stabilisers, in¬ 
cluding Intersync, Amtec and Colortec, 
permit the stabilisation by servo-mechan¬ 
ical and electrical delay line methods to 
within five nanoseconds, and allow 
NTSC colour signals to be recorded and 
reproduced without intermediate proces¬ 
sing, though 625-line NTSC colour still 
presents difficult problems, as mentioned 
later. 

Handling and splicing of tape material 
has been made easier by such systems 
as Editec by which a program can be 
assembled scene-by-scene into a first gen¬ 
eration master edited tape. 

RCA have also incorporated a num¬ 
ber of special features in their recorders, 
such as the “Pix-Lock” system for 
special effects, and a number of their 
latest TR22 units are to be used on 
BBC2. This recorder has 750 transistors 
and 350 diodes and is capable of pro¬ 
viding good pictures in less than five 
seconds from a cold start. Half or full 
track recording is possible. 

As indicated, such broadcast equip¬ 
ments call for a high order of mechani¬ 
cal and electrical complexity, much of 
which centres around th e four-head 
drums, and the cost is in the five-figure 
category. 

SIMPLER DESIGNS 

A good deal of effort has been pul 
into simplification of the head assemblies 
and two-head and single-head systems 
have been developed in the United 
States, Japan and by Philips in Europe. 

Carrion intend marketing shortly a 
relatively low-cost one-inch tape broad¬ 
cast recorder to be made by Machtronix 
for about £6,000. 

Persistent rumours also indicate that 
it may not be long before a broadcast 
quality recorder will be introduced by a 
British firm, although technical details 
have not yet been released. This is a 
high grade machine in the £20,000 to 
£30,000 range. 

Recording of NTSC-encoded colour 
TV signals present many crucial prob¬ 
lems, particularly for 625-line standards. 
Considerable progress has been made, 
and last summer the BBC were able to 
show good quality tape recordings made 
on all three rival encoding systems. 

But while the demonstrations proved 
the feasibility of recording and plav- 
back using the same recorder, it would 
be considerably more difficult to transfer 
the tape to another machine, or even to 
change heads, without serious head band¬ 
ing. 

SECAM-encoded signals present far 
fewer difficulties for recording and re¬ 
cently I saw a CFT demonstration at 
ABC TV Studios at Teddington, of tapes 
made from live cameras, from film and 
even from other tapes (“second genera¬ 
tion tapes”) using a standard RCA TR22 
recorder. 

Many engineers, however, point to the 
rapid progress in colour recording in re¬ 
cent years and are convinced that even 
with 625-line NTSC it is only a matter 
of time before the remaining problems 
are solved. 

In the U.S. a recent demonstration 
was given of electronic animation of 
525-line colour tape using the Ampex 
Editec-Editor system. 
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A rotary head deck, built by RCA but 
similar to the original Ampex design . 
Several racks of ancillary equipment 
are needed for recorders of this kind. 

Within the past year, a number of 
simpler units have appeared aimed at 
the needs of education and industry for 
practical CCTV black-and-white record¬ 
ing. Some of these units have provided 
sufficiently good pictures to enable them 
to be fairly easily upgraded for 
cast work. 

Ampex announced the VR1500 unit 
just over a year ago at one-twentieth 
the size and one-fourth the cost of their 
earlier broadcast recorders. Weight is 
130 pounds and tape speed (two-inch 
tape) is 5 in/sec. 

Since then a number of other CCTV 
equipments have appeared from Euro¬ 
pean, American and Japanese firms. 
Loewe-Opta have a compact unit with 
a bandwidth of 2.5 Mc/s and a tape 
speed of 19 cm/sec. The American 
PI-3V model is marketed in the U.K. by 
Carrion TV Systems Ltd. with one-inch 
tape and a speed of 6£ in/sec., providing 
two hours material on a 101 inch spool. 

One of these two-headed, helical scan 
machines is being used at Conservative 
Party headquarters to train politicians 
for TV appearances. Altogether some 
300 are in use world wide — about 10 
per cent of them in the U.K. 

The price of such recorders is very 
roughly in the region of £5,000 and 
clearly this still leaves the field wide 
open for lower cost units both for CCTV 
and the domestic market. 

Dr W. W. Wetzel, a vice-president of 
Minnesota Mining and Manufacturing 
Co.—the prime producer of video re¬ 
cording tape — recently went on record: 
“Within the next year or two, if we're 
fortunate, the com¬ 
pany will have de¬ 
veloped a portable 


video tape recorder capable of tracking 
and sound-recording home produced 
film shows.” The recorder, he added, 
could be plugged into TV sets for re¬ 
cording TV shows. Similar hopeful 
statements on domestic recorders have 
come from time to time from other 
firms. 

This brings us naturally to “Telcan,” 
the extremely low-price unit demonstrated 
in prototype form in London last June 
by the Nottingham Electronic Valve Co. 
This aims at providing a 59-guinea re¬ 
corder operating at 120 in/sec with only 
a small transistorised unit, details of 
which have not been released. Sub¬ 
sequently NEV linked with Cinerama to 
form Cinerama-Telcan Inc. to market 
the machine in the United States. 

The great interest created by the Lon¬ 
don demonstrations — and by the later 
ones in the United States last December 
— shows that a do.mestic unit is being 
eagerly awaited, despite the doubts ex¬ 
pressed at the time on whether this par¬ 
ticular design was entirely suitable for 
normal domestic operaion. 

The recorder did not appear on the 
UK market in 1963, as originally pre¬ 
dicted by the company, and I was told 
last week that the present intention is 
to market it simultaneously in the U.K. 
and the U.S.A. where manufacturing ar¬ 
rangements are still being negotiated. 

/ Representatives of Philco Ford of 
Philadelphia recently visited NEV for 
demonstrations and technical discussions 
and this has been followed by a trip to 
New York by Mr Norman Rutherford 
and Mr Michael Turner to continue dis¬ 
cussions, with a view to Philco Ford 
acquiring manufacturing and marketing 
rights. 

Behind the scenes, there is interest also 
in other recording media. Early in 1960, 
Dr William E. Glenn of the American 
General Electric Co., announced a new 
thermoplastic recording technique, pro¬ 
viding erasure, and claimed to be cap¬ 
able of recording a 50 Mc/s bandwidth 
at speeds of 5 in/sec. The system was 
claimed to offer the possibility of direct 
permanent transfer of an electronic im¬ 
age to the equivalent of a film optical 
negative. 

If this or some other entirely new 
system reaches full commercial develop¬ 
ment it could create as dramatic a charge 
in the TV industry as magnetic tape re¬ 
cording has done in the past decade. 

Looking still farther ahead, mechani¬ 
cal systems will one day be replaced by 
small memory devices holding upwards 
of 10-’" bits of information, with no mov¬ 
ing parts and with recording, readout 
and scanning entirely electronic. 

(“Electronics Weekly” 18-3-64) 


One of the 
latest Ampex de- 
Y e I o p m ents is 
this helical scan 
recorder, the mo¬ 
de/ VR-15Q0. Fu/- 
ly transistorised, 
it is intended tor 
educational and 
other CCTV appli¬ 
cations where 

simple operation , 
small size and 
moderate cost are 
important. 


















PECIAL 


RODUCTS PTY. LTD 


The Boulevard, Richmond, E.l, VICTORIA. 42-3921. New South Wales Office: Caltex House, Kent Street, SYDNEY. 27-6147. 


These two Rola models, 8MX and 9-6LX, 
offer the best possible approach to good 
quality stereo reproduction at a moderate 
cost. 


The eight-inch model 8MX is recom¬ 
mended for use in the small, 1.9 cubic foot, 
Rola — designed vented enclosure, but is 
also suitable for use in conventional open- 
back radiogram-type cabinets. The elliptical 
model, 9-6LX, is also designed for open- 
back cabinets, and when mounted with its 
major axis on the vertical plane has the 
advantage of wide-angle radiation of the 
The power-handling 
capacity of each model, 10 watts peak for 
the 8MX and 7 watts peak for the 9-6LX, is 
adequate for domestic needs, 
and their frequency response such as to do 
justice to the finest recordings. 


uencies, 


more 


All in all, the 8MX and the 9-6LX repre¬ 
sent the best and most practical approach 
to low-cost high-fidelity stereo. 
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Machining With Sound 

The British National Physical Laboratory, Teddington, 
Middlesex, has issued a report of work carried out in the 
Light Division on the use of ultrasonic equipment to drill holes 
of any shape in brittle materials ranging in hardness from glass 
to tungsten carbide. 

The experimental work was carried out with equipment com¬ 
mercially available in Britain, now forming part of the normal 
machinery of optical glass-working shops. 

The laboratory has had numerous inquiries concerning its 
use and has decided to make available the results of this 
experimental work. 

Atomic Fuel 

The Soviet atomic icebreaker, Lenin, has burnt only 36 kgs. 
of uranium, having sailed 92,000 kilometres in three navigation 
seasons, says an official Moscow announcement. 

An inspection is stated to have shown the reactor to be 
in top condition and that the ship would be able to cope with 
a fourth season without the nuclear fuel being replaced. 

Novel Switch 

Simple switches consisting of an anodised aluminium wire 
touching a bar conductor are said to close for high voltages 
and to be opened again by passage of high currents. They were 
developed by J. P. Cline at the Sandia Corp. of Albuquerque, 
New Mexico. 

Normally, the anodised layer acts as an insulator and no 
current flows from the aluminium to the conductor. However, 
voltages cf 200 to 500 break down the anodising and establish 
a low-resistance path. This remains after the high voltage is 
removed. The aluminium wire can then be moved to bring 
another anodised insulating surface into play. Alternatively, 
passage of a current of about one ampere will reanodise the 
same area and restore the insulation. 

Coatings For Metals 

Langbein Pfanhauser Werke AG., of 1-3 Heerdter Busch- 
strasse, Neuss am Rhein, Germany, says that it can produce 
unusually bright, decorative electrodeposits of nickel, copper and 
gold on metals simply by adding to the plating solution a trace 
of one or other or several organic compounds that contain the 
chemical element selenium. 

The compounds also disperse the electrodeposits throughout 
the solution to give an even coating and generally help to 
make the process more efficient. 

Alarm System 

An alarm system designed to protect taxi drivers from assaults 
by passengers has been devised by Mr Ingvar Hindstrom, Gote- 
borg, Droskagareforening, Lilia Badhusgatan 2, Goteborg, 
Sweden. 

When the driver is suspicious of his passengers he pushes a 
secret button in his car. If he should later occupy an unusual 
position in the taxi, the alarm system will go into action. The 
horn will sound, the taxi-light on the roof will flash, and the 
radio emit distress signals. 

If the driver is asked to drive outside a city, he radioes 
information about the location to his headquarters and also 
sends a coded signal giving his opinion about the passengers. 
Should the alarm system operate help can be sent immediately. 

Protective Skins 

A varnish in which electrical components can be dipped to 
give them a hard, transparent protective skin that is unaffected 
by either tropical or sub-zero temperatures has been patented by 
Licentia Patent-Verwaltungs GmbH., of 1 Theordor-STern-Kai, 
Frankfurt-on-Main, Germany. It does not have to be heated, and 
can be washed off with the aid of a solvent. 

Another type of skin, this tune for protecting highly polished 
wood and plastics, has veen reported by the H. Widerhold Com¬ 
pany, of 102 Dusseldorf-strasse, Hilden/Rheinland, Germany. It 
is made from transparent P.V.C. and can be sprayed on and 
stripped off. Full protection is assured and the appearance of the 
article is in no way impaired, it is claimed 
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Interleaving Paper 

A method of interleaving thin sheets of paper between 
sheets of highly polished brass or other metal, so that the 
latter will not bear directly upon one another, has been patented 
by F. Ungerer, of 6, Arlingerstrasse, Pforzheim, Germany. 

The paper is unwound from a continuous roll at the same 
time as the metal is uncoiled and the two moving strips are 
brought together; a positive voltage is then applied to the paper 
as it passes rapidly beneath electrodes so that it sticks electro¬ 
statically to the metal. The metal and its paper protective is then 
cut into sheets and stacked. 

Programming With Pegs 

Magnetic pegs inserted in a pre-drilled clear plastic sheet 
provide an easy means of programming a computer, claims 
Cybetronics Inc., of 132 Calvary Street, Waltham Mass. The 
sheet has 64 holes and the magnets are inserted in a pattern to 
give any desired series of digital impulses. 

Sheets can be extracted and stored if the same pattern is 
to be used again; otherwise the magnets can be extracted and 
re-arranged to give another program. The device is intended for 
use where frequent programming changes are needed. 

Coating For Steel 

A hard coating for steel which will withstand temperatures 
in the 500 to 900 degrees Centigrade range is claimed to have 
been developed by a Japanese chemist. Takeichi Oshima, 136, 
Isogaya-Nakamachi, Minami-ku, Yokohama, says that the coating 
containing sodium metasilicate and other metal salts is ideal for 
use on components subjected to high temperatures such as engine 
exhaust pipes, electric heaters, gas burners and stoves. 

It is also said to have good stability when in contact 
with salt water and oil and to react well to bending. 



"Wireless" history was recalled and made at one time, 
when a marble bust of Guglielmo Marconi "Founder 
of Wireless, 1874-1937" was unveiled recently by his 
son Giulio in the grounds of Amalgamated Wireless 
(Australasia) Ltd . Presented by the Lions Club of 
Turin, Italy, the bust now stands on a pedestal of 
Australian granite and marble . Marchese Marconi 
(right) is pictured with Sir Lionel Hooke, Chairman 
and Managing Director of A,W.A. t after the ceremony . 
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HANSEN VOHMET JM-45 
Comprehensive VTVM — £37:5:0 

F.I.S. Interstate 
Plus Tax. 


FEATURES 


• Switchable AC/DC Probe included 
9 Taut Strap Suspension Meter 

9 High Input resistance 

• Optional Extra 30KV Probe 

9 DC Volts 7 ranges 0-1500V 
Accuracy ±3% FSD 


9 AC Volts 7 Ranges 0-1500V RMS 
7 Ranges 0-4200V p-p 
Accuracy dt 5 % FSD 


9 Resistance 7 Ranges 0-1000 megohms 


© Response 30 c/s to 3 Mc/s 



NOW AVAILABLE AUSTRALIA-WIDE—SEE YOUR LOCAL DISTRIBUTOR 

JACOBY, MITCHELL & Co. Pty. Ltd. 

Also at MELBOURNE: ADELAIDE: 

15 ABBOTSFORD STREET, 77 WRIGHT STREET. 

NTH. MELBOURNE. 30-2491. (LA 5117) 
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De-Salting Water 

Mexico hopes to erect a nuclear power station on the Gulf 
of California for desalting water to irrigate desert regions. Later 
it is proposed to build some nuclear stations of 500 MW each, 
also for desalting. 

There are 1.5 million tons of uranium reserves in the Mexi¬ 
can State of Chihuahua, where a French company (P.E.C.) is 
designing an extraction and refining plant. There is already a 
pilot plant in Mexico City producing uranium oxide and uranium 
metals. 

Nuclear Waste 


stripped off before use. The adhesive is non-setting so the flex 
can easily be removed. It requires additional fastening only at 
points where it leaves the wall or ceiling to join a light, bell, 
telephone or other apparatus. 

The flex is at present available only in Switzerland and has 
been passed for mains voltage by the Swiss Electro-technical 
Association. , 

Concrete Beams 

A method producing prc-stressed reinforced concrete beams 
has been patented by Kogyogijutsuin, No. 1, 3-chome, Kasumi- 
gaseki, Chiyoda-ku, Tokyo, Japan. 

Hardened steel re-inforcing bar is used in cast concrete beams 
in the usual way and the beams allowed to set and harden. After 
a day or so, they are heated to 300 degrees Centigrade and held 
at this temperature for a hour or two before cooling. This 
treatment is claimed to make the bars capable of carrying con¬ 
siderably higher loads. 




Without A Stitch 

A “sewing machine” without needle or thread has been 
developed at the Omega Laboratories in London. Interviewed in 
the B.B.C. program “Science and Industry,” 
the managing director of the laboratories, 
Mr L. J. Swift, explained the principle on 
which it bonds materials together using a 
tuned probe, anvil and wheel. The probe is 
tuned at an ultrasonic freuency of 30,000 
cycles a second, and the tip moving at this 
frequency delivers intense energy to the 
surface of the material, raising it to its pre¬ 
cipitation point. At this stage the various 
molecules or fibres in the material are 

hammered together as the material passes 
between the anvil and wheel. 

Mr Swift pointed out that this was a prin¬ 
ciple of diffusion, rather than pure fusion. 
“Normally, if a thermo-plastic material were 
taken to its melting-point, the material 

would tend to fuse together. But if you raise a molecular struc¬ 
ture to the cold-flow point temperature and hammer it at a very 
high intensity, it will result in the molecules which are free to 
move intermingling in a diffusion. Similarly, if you have a molecu¬ 
lar structure in a thermo-plastic material and a cotton material 
with an ordinary fibre, the molecules will tend to diffuse and 
intermingle with the fibres, thus causing the bond.” 

The bond, he said, was normally as strong as the parent 
material, and certainly as strong as a normal stitched seam. 

They had failed to bond natural fibres together—cotton to cotton, 
linen to linen, and so on. But cotton could be bonded to 

nylon; they had successfully bonded some papers, and most 
plastics bonded perfectly well. 


Stereo Pillow 

Small loudspeakers built into opposite ends of a pillow per¬ 
mit sterophonic sound listening while in bed or lying on a 
couch. The pillow, made by Audio Products Division of the 
General Electric Co., Decatur, Illinois, U.S.A., can also be propped 
upright to serve as a normal loudspeaker. The pillow is said to 
permit listening without disturbing other persons in the room. It 
sells for approximately 80 dollars. 

Songs For Sellers 

American salesmen who spend hours driving from town to 
town between calls can now fill in their time listening to lec¬ 
tures about their products and company songs intended to inspire 
them to greater selling efforts. 

The Rexall Drug and Chemical Company has installed tape 
players and loudspeakers in the 250 cars of its sales fleet. A 30- 
minute tape includes a company marching song and information 
about the current sales campaign. Cost of the stereophonic instal¬ 
lation was 149 dollars per car, plus 3 dollars for each tape. 

Electronic Teleprinter 

A teleprinter based mainly on electronic devices has been 
designed by Yugoslavia’s Mihailo Pupin Institute for Automation 
and Telecommunications and displayed at an electronics exi- 
bition in Belgrade. It consists of seven modular units: keyboard, 
transmitter, receiver, typing unit, automatic transmitter, re-per¬ 
forator, line terminal. Transmitter and receiver have no moving 
parts and are claimed to require no maintenance. 


Mr Cyril Wright, head of the electronics department 
of PERA, Britain's production and engineering research 
association, tests a low-cost parametric amplifier which 
has been developed at the association's Melton Mow - 
braym, England Laboratories. Possible applications of 
the device include greater range for VHF communica¬ 
tions and improved TV reception from UHF band 
stations . 

Welding In Vacuum 


A Belgian firm has had its first commercial order for plant to 
carry out a process it has developed of making nuclear wastes 
safe. The company, Societe Beige de Chimie Nucleaire (BEL- 
CHIM) makes wastes inert by transforming them into an insol¬ 
uble form in bitumen. This is considered to be much safer than 
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International thinking around supersonic jet transport 
planes has been turned upside down by the announce¬ 
ment of the Lockheed-built A-11, which is capable of 
sustained flight at more than 2,000mph and at altitudes 
of over 70,000ft. Implicit in the A-ll program has been 
the solution of problems to do with fabrication of the 
metal titanium, which is capable of withstanding the 
temperatures of flight at three times the speed of sound. 

a widely used method of diluting them and then discharging them 
into the sea. 

A BELCHIM insolubilisation plant will now be built for 
Kernreaktor Bau-und Betriebsgesellschaft, which manages the 
German Nuclear Research Centre at Karhsruhe. 


Adhesive Cable 


A Soviet engineer, Nicolay Kazakov, 44 Ulitza Gorkovo, Flat 
10, Moscow, has patented a way of welding metals by subjecting 
them to high mechanical pressures inside an evacuated chamber. 


A twin-core electric cable that sticks to all smooth surfaces— 
including metal, plastics or concrete—has been put on the market 
by H. Freimann, of Zurich, Switzerland. 

Called “Calux-Flex,” it is intended to appeal especially to the 
do-it-yourself householder and consists of a flat flex coated on 
one side with an adhesive layer protected by paper, which is 
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The parts to be joined are placed in the chamber and 
electrically heated to about 1,000 degrees Centigrade. They are 
then squeezed together. 

High-strength welds between steel and copper, steel and 
ceramics, steel and tungsten, aluminium and copper and many 
others are claimed to be possible by this method. 


23 























ANY ANGLE 
CONTROL 


SWITCH OPERATES 


(not just 
always in the 


BY USING ONLY LIGHT PRESSURE 

anywhere on the Circular Switchring, 
front top of iron). Soldering faces are 
best position for convenient use. 
SCOPE MEANS-IMMEDIATE HEAT! 
delay — original heat-up time —No greater than 
6-seconds from cold, with sufficient heat to perform all the 
functions of other irons from 40 watts, to 150 watts, rating and up 
to 75 watts rating with the Miniscope. 

NOW AVAILABLE NEW 12 BARREL EXTENSION KIT 
The 12" Barrel Extension enables the Standard Scope iron to be converted 
to accommodate the longer barrel. Price 28 /- 


Only 




ONETRANSFORMER FOR FOUR TOOLS 

All Scope Products operate with highest 
efficiency, fully guaranteed, when used with 
the National Transformer main’s (Price 55/-.) 

They can also be used from 4 or 6 volt accumulator or AC 
power supply 2.5 to 6.3 watts, such as the National Scope 
Iron Transformer. 


For quick 
soldering 
jobs or deli¬ 
cate equip- 
mentthe new 


SCOPE DeLuxe Iron for the expert, features 
two-tone handle, stainless barrel, re-usable 
plastic pouch-pak with set of spares. (Price 59/6) 


MINISCOPE the new miniature member 
of SCOPE Family, with improved insulated 
handle. Weighs only 2\ ozs. (Price 52/9) 


THE FULL GUARANTEE ONLY APPLIES WHEN IRON IS USED WITH A NATIONAL 
TRANSFORMER — AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES 

AUSTRALIAN & OVERSEAS AGENTS: nMM* VICTORIA: 

WM. J. McLELLAN & CO. PTY. LTD., |{/u| A.E.E. CAPACITORS PTY. LTD., 

The Crescent, Kingsgrove, N.S.W. 50-0111. 202 Bell Street, Preston. 44-0491. 

Other sales enquiries to. 

QUEENSLAND: K. H. DORE 4 SONS. I TASMANIA: W. P. MARTIN PTY. LTD.. . NEW ZEALAND: H. W. CLARKE (N.Z.) LTD.. 

505-507 Boundary Slreet. BRISBANE. jj 188 Collins Street. HOBART. [i 42-46 Cable Street. WELLINGTON. C.3. 

SOUTH AUSTRALIA: B L. ANDREW 4 CO. LTD.. WESTERN AUSTRALIA: I. W. HOLMAN 4 CO.. & H. W. CLARKE (N.Z.) LIMITED. 

102 Gitles Slreet. ADELAIDE. 8 249 James Street. PERTH. 10 Teed St.. Newmarket. AUCKLAND. S.E.1. 
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SCIENTIFIC NEWS-cont. 


Disposable Brushes 

Disposable paint “brushes” made of 
polyurethane foam are being made by Hyde 
Tools of Southbridge, Massachusetts, U.S.A. 
A sheet of the foam with a brush-type 
handle is said to be so cheap that it can 
be thrown away after use, thus eliminating 
the messy brush cleaning chore. The foam 
is recommended for fine touch-up work. 

Air Folds Boxes 

Cardboard box blanks can be folded into 
finished boxes by releasing compressed air 
through nozzles, claim J. Bobst et Fils S.A., 
Route de Renens, Prilly, Switzerland. In 
the system, photoelectric cells actuated by 
light beams control the blasts of air so 
that as the blanks pass through the box¬ 
making machine, they are folded in the 
correct places by the high-pressure blasts. 

Precision Cooking 

Stirring spoons with thermometers built 
into the handles provide more precise tem¬ 
perature measurements for the housewife 
who likes to go by the cookery book. The 
gadget gives a constant reading of the heat 
of the mixture being stirred. 

The bulb of the thermometer lies under 
the shaft of the spoon near the bowl. The 
dial-type indicator is in the butt of the 
handle. The thermometer will register tem¬ 
peratures from 50 to 450 degrees Fahrenheit. 
Gaydell Inc., Pacific Palisades, California, 
makes the spoons for 5 dollars each. 

Folding Stepladder 

A metal stepladder with steps folding 
away parallel to the uprights so that it 
can be easily stored, is being marketed by 
Handelsonderneming van ’t Hof, Belve- 
derelaan 9, Nunspeet, Holland. It is intended 
for use in the home or in shops and 
libraries. 

When folded up, the ladder is only 2.8 
inches thick. A lever brings the steps into 
position when the uprights are opened out. 
The ladder can be supplied in four sizes, 
with three, four, five and six steps respec¬ 
tively. The steps, 5i inches wide, are fitted 
with aluminium anti-slip, honeycomb sur¬ 
faces. 

Interlocked Paving Stones 

Interlocking concrete paving stones are 
being made in Holland by J. Pertien, 
Beetserweg 58, Sellingen. Each side of each 
stone slopes half inward and half outward 
from its rectangular top, resulting in wide 
“teeth” which fit into the sides of adjacent 
stones. The system is stated to produce an 
exceptionally strong surface. 

The stones are made in different sizes 
and special sizes can be supplied to order. 
Patents have been applied for in 18 coun¬ 
tries and the maker will also allow manu¬ 
facture under licence abroad. 

Improving Diamonds 

British and American nuclear physicists 
and diamond experts are working on 
methods of using nuclear bombardment to 
improve the colour and, possibly, the actual 
structure; of diamonds. 

Improving the structure of diamonds 
atomically—and so removing flaws and pos¬ 
sible stress points inside the stone—would 
be highly desirable for producers of both 
industrial and gem types. Because of flaws, 
many otherwise good stones cannot be used 
for tool tips, and gemstones have to be 
rejected because they will not stand up 
to cutting and polishing. 

Getting rid of the yellow, blue or brown 
tinge in some gemstones would also improve 
their value. This has already been proved 
possible, and stones marked “improved,” 
which, have been through the Atomic 
Energy Authority’s BEPO reactor at Har¬ 
well, are on sale in London. 

A snag, however, is that some “improved” 
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stones—which are worth more than flawed 
ones, but a good deal less than perfect 
natural examples—are coming on sale in 
America unmarked and at inflated prices. 
An improved stone can, however, be 
detected by spectroscopy. 


This slender pylon, 580 feet high 
and tallest of London's buildings, 
will support microwave links com¬ 
municating with radio and television 
transmitters and program sources on 
the outskirts of the city. With the 
aerials added, and a flashing light 
to warn low flying aircraft, total 
height of the structure will fee 620 
feet. An attractice feature of the 
new tower, for Londoners, is a re¬ 
volving restuarant near the top. From 
their tables, diners will be able to 
watch an ever-changing panorama of 
London's skyline, 

☆ 


An inch of graph¬ 
ite felt insulation 
in this vacuum 
furnace manufac¬ 
tured by C, I. 
Hayes has reduced 
power require¬ 
ments by about 
70 per cent . 
Graphite cloth, 
and graphite felt 
insulation, are 
supplied by Union 
Carbide Corpora¬ 
tion. Expendable 
cloth heating ele¬ 
ments, held in 
place between 
machined-graphite 
clamps, facilitate 
such operations as 
the sintering of 
boron. (C, /. 

Hayes, Incorpora¬ 
ted, Cranston 10, 
U.S.A.) 


Friction Weld 

Friction welding—in which the heat is 
generated by sliding or rubbing two mating 
metal surfaces under pressure—is claimed 
to be both rapid and economic with a 
range of machines now being manufac¬ 
tured by Blacks Mining Equipment, 44 
Masons Hill, Bromley, Kent, in conjunction 
with the British Welding Research Asso¬ 
ciation. 

Ferrous and non-ferrous metals can be 
welded together, as, for instance, aluminium 
to steel, aluminium to brass or copper and 
carbon steel to high-speed steel. The first 
production machine, now being constructed, 
is designed to weld a range of i- to H-inch 
diameter components in solid steel or tube 
up to 2i-inch diameter, depending on .wall 
thickness. 


Waste For Building 


Building bricks can be made from old 
rags, wood chips, waste paper or cotton 
fibres according to George Neidl, Ufer- 
strasse 6, Berlin N.65, who has patented 
a method of treating fibrous materials for 
this purpose. 

The waste material is placed in a tank 
and is continuously circulated with a liquid 
pumped through the tank by an obliquely 
mounted pump. During its circulation, the 
liquid gradually thickens as more raw 
material is added until a thick slurry is 
formed. A cement binder is then added to 
make tubes, bricks or blocks for the build¬ 
ing industry. 


Colour-coded Tape 


A new series of colour-coded, heavy duty 
audio recording tapes designed for long- 
wear use in education, industry, government 
and research has been introduced by Ampex 
Corporation. Called the Ampex Colour- 
Coded Series, the new tape has a 1.5 mil 
duPont Mylar base for toughness and dur¬ 
ability. A new heavy-duty oxide formulation 
prevents the oxide from flaking or rubbing 
off and insures clean recorder operation. 

A pressure-sensitive box binding on which 
subject description may be written is 
included with each reel of tape. Identifica¬ 
tion may also be marked on the tape’s 
leader and trailer to insure identification 
when it is out of the box. Binder, reel, 
trailer, and leader are all the same colour. 

The new colour-coded tape is available 
on red, green, blue, orange, violet, and 
yellow reels. (Ampex Australia Pty. Ltd., 
8th Floor, N.R.M.A. House, 26 Ridge Street, 
North Sydney, Australia.) 













ADVANCED STAR AMPLIFIER 


24-Watt Stereo Amplifier 


FULL 

STEREO CONTROLS 


3- Position Selector Switch 

4- Position mode Switch 
—Mono Lett. Mono Right. 
Stereo, Reverse 

© Dual Concentric 
Treble Control 

O Dual Concentric 
Bass Control 

© Oual Concentric 

Volume/Balance Control 

Pilot Light Indicator 
Q Rumble Filter Switch 
^ Phase Reverse Switch 


© 

© 


Speaker-Headphone 
Selector Switch 

Headphone Jack 


SPECIFICATIONS 


Power Output: 12 watts per channel stereo. 24-watts mon¬ 
aural operation. Frequency Response: 20-100,000 CPS ± 
ldb at 1 watt, 50-50,000 CPS ^ ldb at 12 watts. Hum and 
Noise: Mag Phone—56 db below rated output, Tuner—73 
db below rated output. Distortion: less than 1% total har¬ 
monic distortion at 12 watts (1KC), less than .25% total 
harmonic distortion at 1 watt (1KC), Sensitivity: Low Level 
(Mag Input) 5mv at full output, High Level .6v at full out¬ 
put. Outputs: Dual 8 and 16 ohm impedance speaker out¬ 
puts. Dual Tape outputs, Tube Complement: Total of 8, 
3-12AX7, 4-6GW8, 1-5AR4. 


Dual 12 Vatt Stereo Amplifier ■■■■■■■■■■■I 
Coupled With a Versatile Stereo Preamplifier... Performance 
The Equal of Units 2 & 3 Times Its Power & Price. 


CHECK THESE 
QUALITY FEATURES 

^ Stereo Headphone Jack 

Independent Concentric Bass & 

Treble Controls For Each Channel 

8^ Concentric Volume Balance Control 

^ Frequency Response: 20-100,000 CPS 

=*= 1 db at 1 Watt 

Hum & Noise-73 db Below Rated Output 

* High Sensitivity Allows Use 
^ With All Stereo Cartridges 


Brilliant Stereo Performer ... an amplifier with the wide-range frequency response, 
low distortion, low hum and noise characteristics you'd expect of amplifiers 2, even 
3 times its power rating and many times its price. A full range of control facilities 
have been provided to assure complete Stereo capability and flexibility. Two dual 
concentric Bass and Treble controls provide separate and individual tone controls 
for. each channel. A dual concentric volume Control acts as an independent level 
control for each channel and allows precise channel balancing. Fast, easy operation 
between Stereo, Reverse Stereo, Monophonic Left channel and Monophonic Right 
channel is furnished by a Mode switch. A selector Switch furnishes switching from 
Aux, Tuner or Phono music sources. In addition slide switches are included for: 
Rumble Filter (off-on) Phase (normal-reverse) and to take full advantage of the front 
panel Headphone jack a switch is provided for speaker or phone operation. Paired 
inputs located on the rear panel accommodate any of the ordinary stereo sound 
sources—inputs are included for magnetic, crystal or ceramic cartridges; Tuner, 
tape or auxiiiary (high output) plus Tape Out jacks for recording through your tape 
recorder. 

Beautifully styled in a low silhouette enclosure, color keyed to do justice to any 
decor. Ivory and gold front panel is contrasted by gold metal knobs and enclosure. 
Complete with cage and legs. Size: 5VsLxl2 7 /*Wx8Vi"D. Shpg. wt., 20 lbs. 


AUSTRALIAN DISTRIBUTORS 

MAURICE CHAPMAN & CO. PTY. LTD. 

Brisbane, Chandlers Pty, Ltd. • Adelaide, Neil Muller Ltd. 

Melbourne, V. Brull Pty. Ltd. 
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SCIENTIFIC NEWS-cont. 


Asbestos Substitute 

Synthetic fibres which may substitute for 
asbestos have been produced economically 
by researchers of the United States Bureau 
of Mines, Interior Department Building, 
Washington 25 D.C., U.S.A. The silicon 
carbide fibres are made by decomposing 
natural silicates to produce green and white 
threads up to 1.5 millimetres long. They 
will resist oxidation, it is stated, at up to 
930 degrees Fahrenheit in air. 


the next meeting of CCIR Study Group XI 
to be held in Vienna in the spring of 1965 
to make a final review to reach a final 
recommendation. 

Animated Video 

Electronic animation of colour television 
tape was demonstrated for the first time 
recently at the National Broadcasting Com¬ 
pany’s Burbank, California, television studios 
using the Ampex Editec time element control 
system and Electronic Editor. 


I 


Development In Endoscopy 

Surgeons in Edinburgh recently obtained 
a colour film of a dog’s heart in action 
by using an endoscope invented by a 
London doctor. Reporting in the B.B.C. 
“New Ideas,” Allan Murray said that the 
silver tube was slim enough to pass through 
a vein; it was fitted with an eyepiece and 
contained a telescope and a quartz-crystal 
rod which lighted up an area of anything 
up to several feet beyond the end of the 
telescope. The operator could either look 
directly at the object he wanted to see, 
or photograph it through the eyepiece. “In 



A new sweep generator type PD~8, 
developed by Telonic Industries Inc., 
is capable of delivering up to 4 watts 
of swept RF power over the range 
330 to lOIOMc. The design provides 
for attenuation, output levelling, RF 
shielding and up to five plug-in 
crystal markers. (Details from Jacoby 
Mitchell & Co. Pty. Ltd., 469-475 
Kent Street, Sydney.) 


heart surgery,” he pointed out, “the building 
of spare parts for faulty valves has already 
made great strides. But the specialists still 
want to know more about one particular 
valve, and for this, among other reasons, 
the new technique may well lead to further 
advances.” 

Colour Television 

A Study Group of the International Radio 
Consultative Committee (C.C.I.R.), has been 
discussing the problems involved in the 
choice of standards for public colour tele¬ 
vision services in the European broadcasting 
area. 

The Sub-Group had before it consider¬ 
able evidence of trials and experiments 
undertaken by Administrations and by mem¬ 
bers of the European Broadcasting Union 
and by the radio industry. These results 
covered all aspects of a public colour tele¬ 
vision service—the design of studio equip¬ 
ment, magnetic tape recorders, radio trans¬ 
mitters, problems of propagation and re¬ 
ceivers. The delegates also had the oppor¬ 
tunity to participate in a number of demon¬ 
strations of tne three systems—NTSC, 
SECAM and PAL. 

Many countries do not yet consider that 
sufficient work has been done to enable a 
definitive choice of system for Europe to be 
made. Certain delegations expressed the 
view that the technical evidence of the 
work undertaken to date on the NTSC, 
SECAM and PAL systems—coupled with 
the operating experience of 10 years on 
the NTSC system in the United States— 
should have allowed a decision to be given 
at this point in time. But most of the 
delegations felt it preferable to wait until 


Prior to the special demonstration, the 
Editec-Editor system had been used exclu¬ 
sively with monochrome tapes. Designed 
for use with colour and monochrome tapes, 
the system passed its first colour trials with 
flying colours, according to Ampex and 
NBC officials. 

As a result of the tests, a special demon¬ 
stration tape was prepared by Ampex and 
NBC for viewing at a joint meeting of the 
Society of Motion Picture and Television 
Engineers and the Audio Engineering 
Society. Frame-by-frame animation of figure 
pop-ins, word formations, and a broad range 
of animation effects, previously possible only 
with film, were demonstrated on tape. 
Frame-by-frame cell animation of cartoon 
characters, heretofore thought impossible on 
television tape, was also demonstrated. 

A 10-second colour commercial was 
actually produced on the spot as a high¬ 
light of the demonstration. 

Conserves Pipes 

A new corrosion-resistant support for 
piping that slides as the pipe expands and 
contracts could save the chemical industry 
as much as 38 million dollars a year, 
according to the Carbon Products Division 
of Union Carbide Corporation. 

The point at which a pipe rests on its 
steel support—and a conservative estimate 
puts the number of such crossings at 16- 



GS2 I 


These subminiature coaxial connect¬ 
ors have been developed to meet the 
need for items to match 2.18mm. 
flexible or semi-rigid cables. A vari¬ 
ety of connector functions are avail¬ 
able, panel, in-line, adapter, etc. 
Manufactured by Omni Spectra, 
details are available through Ad 
Auriema Inc., 85 Broad Street, New 
York 4, U.S.A, 

million for the chemical industry alone— 
is one of extreme coirosion and wear, 
and the point at which 95 per cent of pipe 
failures occur. Constant relative motion as 
the pipe expands and contracts with tem¬ 
perature changes, plus the corrosive attack 
of chemical fumes, calls for special main¬ 
tenance work every three to five years. 

Union Carbide’s answer to the problem 
is a pair of impervious graphite plates cost¬ 
ing about 1 dollar 20 cents and with a life 
as long as the pipe itself, or longer. The 
upper plate, called a cradle, is contoured on 
top to fit the pipe and is cemented in place 
with a resin cement. It rests on, and slides 
against, a flat plate called the slide that is 
cemented to the steel pipe support. 



World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A listmHan Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext 279. 

M.48& 
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THE VHF BANDS 

What to do about TVI problems 


Although the above subject has been extensively covered in overseas 
magazines, very little has been published with direct relationship to the 
52Mc. band and Australian conditions. We have endeavoured to set 
out here, not only the theory of TVI prevention but, we hope, sufficient 
information to allow the average amateur to operate on 52 megacycles 
with complete immunity from television interference. 

By KelSia Woodward 


T HE first question which requires 
clarification is what is classed as 
TVI. The viewer, in some cases, may 
not even be aware that he is suffering 
interference, but these cases are in the 
minority. The interference can affect 
the picture or sound or both simulta¬ 
neously. 

Picture interference may take the 
form of herringbone beats or sound 
bars and, in severe cases, complete obli¬ 
teration of the picture. Sound interfer¬ 
ence is normally directly audible, being 
either at a constant level or variable 
with the volume control. Severe inter¬ 
ference usually gives both picture and 
sound troubles. 

What are the common causes of TVI? 
Only too often, we regret to say, the 
cause of TVI is the radiation of har¬ 
monics or spurious frequencies gener¬ 
ated in the transmitter. This type of 
interference cannot be excused, being 
directly attributable to the transmitter. 
Eradication of spurious output has to 
be undertaken before further checks can 
be made. 

The second major cause of TVI is 
what is known as “fundamental over¬ 
load.” This stems from the inability 
of a television receiver to reject a strong 
signal, present at the aerial terminals, 
but not at the frequency of the TV 
channel being viewed. This interference 
normally shows up as black and white 
horizontal “sound” bars during periods 
of modulation. It is assumed that the 
transmitter discussed is amplitude modu¬ 
lated. 

The ability of the set to reject such 
signals may be poor for several reasons, 
including cross-modulation effects, ab¬ 
sence of adjacent channel filters in the 
IF strip and misalignment of the TV 
receiver. The cure for these conditions 
lies in the TV set and prevention 
methods will be discussed further on in 
this article. 

A fault which is likely to occur, no 
matter which amateur band may be in 
use, is that of “audio detection.” It is 


unfortunate, in one sense, that this is 
entirely a TV receiver fault and, as such, 
usually means the removal of the TV 
chassis for correction. This is a job 
for an experienced TV Serviceman, but 
your co-operation will probably be re¬ 
quired; a serviceman would not be con¬ 
fronted with this fault very often and 
your advice on the problem and its cure 
would be appreciated if tactfully offered. 

In figure 1 is illustrated a block dia¬ 
gram of a 52-megacycle transmitter in 
the worst configuration it is possible to 
use on this band. All stages are capaci¬ 
tance coupled with a standard parallel 
tuned tank circuit in the final amplifier, 
link coupled to the aerial feeder. The 
harmonic suppression of such a circuit 
is very low. Since it is likely that the 
average amateur will use an 8 to 9 Me. 
crystal for the controlling medium of a 
52Mc. transmitter, chart 1 illustrates har¬ 
monics developed up to, and including, 
the tenth order. 

The shaded portions of this chart re¬ 
veals the havoc which would be created 
if these harmonics were radiated. 

Let us consider what is necessary to 
prevent this occurring. When capacitance 
coupling is used between transmitter 
stages, all harmonics generated in the 


R ’ 2 rhJ 



When using a push-pull final extreme 
care should be exercised to minimise 
capacitive coupling to the output link. 



This block diagram shows a 52 Mc/s transmitter that would be foolish to use 
in densely populated areas, served by TV stations. The harmonic suppression 
of the above configuration would be very low and likely to cause TVI . 


previous stage are presented to the grid 
of the following stage. The presence 
of a single tuned circuit at this point 
certainly emphasises the harmonic to 
which it is tuned, but it does not magic¬ 
ally dispose of the remaining harmonics. 

We therefore must use a different 
means to couple the required harmonic 
between stages, which will tend to re¬ 
ject all others. This is not a difficult 
task and may be achieved in three ways: 

One way, not very common in prac¬ 
tice, is the use of a pi coupling system 
between stages. This system exhibits 
a rising rejection to harmonics higher 
in frequency than that selected by the 
resonance of the circuit. Unfortunately, 
it has two disadvantages, in that the 
amount of drive available to the follow¬ 
ing stage is usually less, while the re¬ 
jection to harmonics lower in frequency 
than the one required is not as good 
as for other methods which may be used. 

The second and third methods consist 
of the use of two tuned circuits, one 
in the plate circuit and one in the fol¬ 
lowing grid circuit. These circuit may 
be either inductively coupled or link 
coupled to one another. This gives very 
little coupling between the two stages 
except at the harmonic to which the 
two circuits are resonated. A further 
bonus? with this system is that the coup¬ 
ling may be adjusted to give a bandpass 
effect. This, in turn, will allow the 



Part One 


52-54 Megacycles 


frequency of the transmitter to be shifted 
considerably without the need to retune 
the driver stages. 

We may assume that replacing the 
capacitance coupling in the first stage 
will reduce all harmonics other than 26 
to 27 megacycles to a negligible propor¬ 
tion at the doubler grid. This means 
we have now disposed of the 2nd, 4th, 
5th, 7th, 8th and 10th harmonics. How¬ 
ever, as the doubler stage is an efficient 
multiplier, all multiples of 26 to 27 
megacycles will be present at the plate 
circuit. As we only require the second 
harmonic, 52 to 54 megacycles, we again 
must prevent any other harmonic from 
reaching the final amplifier grid. 

After the previous discussion, it is 
apparent what steps must be taken to 
achieve this rejection. 

At this stage, it may seem that all 
our troubles are over but, unfortunately, 
this is not so. The final amplifier, when 
running in class C, is a perfect frequency 
multiplier and multiples of the desired 
output frequency will appear at the plate 
connection. These harmonics are shown 
in chart 2. 

These harmonics must be eliminated 


The charts, to be 
found on the opposite 
page, clearly show the 
danger of radiating the har¬ 
monics which can be generated 
in a 52 Mc/s transmitter. 
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TV CHANNEL. GRAPH SHOWS RELATIVE INTERFERENCE 
OF SIGNAL, HELD TO A CONSTANT LEVEL, AS SWEPT 
ACROSS A TV CHANNEL. 
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There must be a good reason why 



VACUUM TUBE VOLTMETER 



is the WORLD’S 
LARGEST SELLING 


VTVM! 


There certainly is! World-famous Heathkit VTVM’s 
professional quality and low cost has made it the leader 
in the field for years and now with improved styling, 
better low-frequency response and single test-probe con¬ 
venience it is even greater value still! 

Heathkit IM-11 features the same basic trouble-free circuit of the 
time-proven Heathkit V7A, plus many design improvements. 

• AC volts (RMS), AC volts (peak to peak). 

• DC volts, resistance and db measurements. 

9 Improved low-frequency response ± 1 db. 25 cps to I me. 

• 1% precision resistors for high accuracy. 

9 11 megohm input resistance assures high accuracy in every 
application by minimising circuit loading of unit under test. 

e Front panel controls include rotary function switch with DC 
polarity reversing position to eliminiate lead switching when 
alternately measuring pos. and neg. voltages. 

PLUS many other valuable features too numerous to mention 
here. 

PRICE: £27^12-6 





Mail orders delivered iree in 


metropolitan areas. 




SINGLE PROBE CIRCUIT BOARD ASSEMBLY PRECISION RESISTORS 


HEATHKIT ETCHED CIRCUIT RF PROBE KIT 


Slim, all-purpose probe 
with switch for all 
functions and unique 
clip-action for hands¬ 
free connections. 


For uniformity and 
stability, as well as easy 
construction, the Heath¬ 
kit IM-11 uses a printed 
circuit board for mini¬ 
mum component wiring. 


The IM-11 voltage di¬ 
vider networks use pre¬ 
cision (1 p.c.) resistors 
to provide high instru* 
ment accuracy. 






wf) WARBURTON FRANKI 



v • ' . 1 . is*. 

. t ■ 


May be used with any 11 megohm VTVM for 
RF measurements up to 250 megacycles. A 
convenient and useful accessory for those occa¬ 
sions when measurements are necessary in RF 
work. Printed circuit. 

PRICE £3/11/ 

SYDNEY: 307 Kent St., 29-llil. NEWCASTLE 
WEST: 844 Hunter St. 61-4077. WOLLONGONG: 

80 Keira St. 2-5444. ADELAIDE. 204 Flinders St. 
8-1711. BRISBANE: 13 Chester St., Fortitude 
Valley. 51-5121. MELBOURNE: 359 Lonsdale St. 
67-8351. PERTH: Tough Instrument Service Co., 

993 Hay St. 21-9767. HOBART AND LAUNCESTON: 
Associated Agencies Pty. Ltd. 
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in the final tuning and feed to the aerial 
system. A very small amount of har¬ 
monics at these frequencies can spell 
trouble. 

Some tank arrangements can prove to 
be rather inefficient in the reduction of 
harmonics unless suitable precautions 
are taken. One example is that of the 
push-pull output circuit, figure 2, in 
which the split stator tuning capacitor 
has the rotor earthed and the coil 
centre- connected to the HT line through 
an RF choke. This arrangement is nor¬ 
mally used to provide a better circuit 
balance and a low impedance path to 
earth for harmonic frequencies. 

The even harmonic frequencies pre¬ 
sent at the plates of the valve are in 
phase with each other and therefore 
cancel as far as inductive coupling is 
concerned. However, it will be seen that 
the entire tank coil is “live” at even 
harmonic frequencies owing to the pre¬ 
sence of the RF choke, and hence these 
frequencies may be transferred by unin¬ 
tentional capacitive coupling to the out¬ 
put feeder. Unwanted capacitive coup¬ 
ling can be reduced by making an earth 
connection to the aerial coupling coil. 

If the PA stage is of the single-ended 
type, the most satisfactory output circuit 
is that using a pi-network, figure 3. 
When used correctly this circuit gives 
very good discrimination against har¬ 
monics owing to the frequency depen¬ 
dant action of the potential divider 
formed by LI and C2. The improve¬ 
ment as compared with a simple tuned 
circuit is a factor of 4 for the second 
harmonic, 9 for the third harmonic and 
n-squared for the nth harmonic. 

To obtain the best results from the 
circuit it should be properly designed to 
transform the load impedance represent¬ 
ed by the aerial system to a value suit¬ 
able for correct operation of the PA 
valve. While the pi-network tank circuit 
is better than a simple tuned circuit, in 
attenuating frequencies higher than that 
to which it is tuned, it is less effective in 
attenuating lower frequencies. 


m m grapiiii £&£&&&■ 



Test 

No. 

Capacitor 
Style and 

c 

PF 

P.F. 

% 

■at 

1 Mcs. 

Self-Resonant 

Frequency 

Mcs. 

Character¬ 
istic of 

Body 

H" 

Lead 

1" 

Length 

i" 

4 

Dip 

1 

Disc NPO 
.75" dia. 

90 

0.06 

64 

75 

105 

130 

Very 

sharp 

2 

Tube NPO 
.75" long 
.130" dia. 

90 

0.07 

57 

69 

99 

122 

Very 

sharp 

3 

Disc K1200 
.25" dia. 

90 

1 

66 

79 

120 

170 

Broad 

4 

Disc N750 
.75" dia. 

220 

0.06 

45 

51 

66 

75 

Very 

sharp 

5 

Disc K5000 
.75" dia. 

22000 

1.4 

4.5 

5.2 

6 

8 

Broad 

6 

Tube K5000 
1" long 
.13" dia. 

22000 

1.5 

4.1 

5.3 

5.9 

7.8 

Broad 

7 

Disc K280 
.75" dia. 

900 

0.06 

21 

25 

35 

46 

Sharp 

8 

Tube N750 
*.40" long 
.13" dia. 

90 

0.15 

60 

73 

90 

130 

Very 

sharp 

9 

Tube K3000 
.40" long 
.13" dia. 

Toooo 

2.0 

6.2 

8 

11 

14 

Broad 

10 

Disc K3000 
.265" dia. 

430 

1.2 

35 

40 

60 

— 

Broad 

11 

Bead K280 
.22" dia. 

16.5 

0.15 

190 

220 

Higher than 
250 

Sharp 

12 

Bead K5000 
.22" dia. 

165 

1.5 

46.5 

57.5 

77 

120 

Broad 

For 

Com. 

pari. 

son 

Mica 

"MS" 

100 

0.04 

43 

60 

95 

120 

Sharp 


The use of a properly designed pi 
derived network can reduce harmonics 
higher in frequency than the required 
signal frequency. 

Internally there is only one step left 
which can reduce the harmonics shown 
in chart 2 from being directly coupled 
to the aerial. This is the application of 
a short circuit path for a chosen har¬ 
monic. This short circuit may be a series 
tuned circuit resonated at the harmonic 
which is the cause of your worry. It is 
not a good practice to place this trap 
in the plate circuit of the final. There¬ 
fore, the only effective position is direct¬ 
ly across the aerial socket. If it is pos¬ 
sible to view a TV set, showing inter¬ 
ference caused by the unwanted har¬ 
monic. this trap may then be tuned for 
this channel, reducing or eliminating the 
interference. 

The steps described will in the major- 
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Figure 4. 

ity of cases be sufficient to stop har¬ 
monics passing through the amplifier 
stages of a six meter transmitter. How¬ 
ever, in a real “power-house” rig. run¬ 
ning the limit of power, further steps 
may be required. 

To avoid repetition charts 3 and 4 
show the harmonics which must be 
avoided when using 13 Me fundamental 
crystals and 26Mc overtone crystals. 

To put the finishing touches to the 
rejection of these harmonics it is neces¬ 
sary to provide two series-tuned trap 
circuits. The “A” trap will be connected 
from the control grid of the stage doub¬ 
ling from 26 Mcs to 52 Mcs, to ground; 
the “B” trap will be connected from 
the control grid of the final amplifier 
to ground. 

For an 8Mc crystal or VFO the “A” 
trap should be resonated at 4 times the 
input frequency and the “B” trap at 9 
times the input frequency. When using 
a 13Mc crystal or VFO resonate the 
“A” trap at 3 times the crystal fre¬ 
quency and the “B” trap at 6 times the 
input frequency. Finally, if use is made 
of a 26Mc overtone crystal, only the 
“B” trap is required and will be tuned 
to 3 times the crystal frequency. 

A series tuned trap appears as a 
short circuit at its resonant frequency 
and the harmonic to which it is tuned 
is effectively bypassed to ground. Another 
method of achieving this suppression is 


by the use of a parallel tuned, induc¬ 
tively coupled, trap. This system is typi¬ 
cally used in TV intermediate frequency 
amplifier strips and works quite well. 
Some advantages of this type of trap 
are that no DC voltages are present, 
there is virtually no effect on the funda¬ 
mental and a high-Q trap may be well 
spaced from the fundamental circuit or 
even link coupled to it. 

It will be noticed that we previously 
stressed that the steps taken in the trans- 


ALWAYS HUT ON R.D.S. 

SPECIALS FOR MAY 

R Special 30.000 ohm pvr volt meter 
covers ail ranges up to 12 amps 
Cl 3 10 0 including tax. 

D Parcel of Pots and Resistors, for 
servicemen. 5 per pkt. 

VALVE AND CIRCUIT TESTER. 

S Tests all modern valves. C2I 2 6. 

TRC 101 TRANSISTOR 
CHECKER, e 15 12 9. 

A complete mail order service lor the 
Countryman. Call, write or phone to: 

The independent wholesaler 

RADIO DESPATCH SERVICE 

Radio and Electrical Distributors 
86? GEORGE STREET, SYDNEY. 
Phone MA 1876. Open Saturday Morn. 
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A.K.G. Microphones and 
Accessories 

Revox Tape Recorders 

Revox Stereo Amplifiers 

Sansui Stereo Amplifiers 

Leak Stereo Amplifiers 

Teac Tape Recorders 

Fl-Cord Tape Recorders 

Stellavox Tape Recorders 

Neat Turntables 

Neat Pick-Up Arms and 
Cartridges 

Ortofon Pick-Up Arms and 
Cartridges 

Recording Tape 

M.S.P. Speakers 

AWA Speaker Enclosures 

Bulk Erasers 

Parastat Record Cleaning 
Equipment 

Tape Splicers 

Wharfedale Speakers and 
Enclosures 

Dust Bugs 

and many other 
specialised components 


ScittMUA 


HI-FI STEREO AMPLIFIER Model SM-33 

OUTSTANDING FEATURES 


HIGH POWER OUTPUT: 

For both channels, 32 watts maximum, 26 watts undistorted of unsurpassed stereo 
and monophonic reproduction of M.F. broadcast, short wave, tape, and disc pro¬ 
grammes. Two pairs 6BM8’s in push-pull. Suited for home use or commercial 
applications. 

HIGH PERFORMANCE CIRCUITRY: 

SM33 is equipped with a scratch filter to eliminate noise on older records. At low 
output levels the loudness control enables the proper balance of reproduction to be 
maintained. 

SILICON RECTIFIERS: 

Long life and high efficiency silicon rectifiers are used in the power supply. 

ONE-TOUCH SYSTEM FOR TAPE RECORDING AND REPRODUCING: 

Operation is greatly simplified. Tape recording and reproducing connections utilise 
the standard DIN terminal. Amplifier can be used as a monitor when tape recording. 
Magic-eye tuning indicator. 


POWER AMPLIFIER: 

Output: 

Frequency Response: 


Max. 32 watts total, 16 watts 
pea'K per channel 

-2 db. 20 to 
80 kc/s 

Harmonic Distortion: less than 1% 

at 13 watts, each channel 

Output Impedances: 8. 16 and 32 

ohms, each channel 

PRE-AMPLIFIER, EACH CHANNEL: 

Sensitivity and Gain: 

PHONO: MAG. 2 mV. 77 db for 

12 W. output 

Crystal 50 mV, 49 db for 12 W. output 
TAPE & MIC.: 1.1 mV, 82 db for 

12 W. output 

AUX.: 70 mV, 46 db for 12 W. output 

Signal to Noise Ratio: more than 

55 db (at TAPE input) 


AM-(MEDIUM WAVE) TUNER, CHAN-1 & 
CHAN-2: 

Frequency Range: 535 to 1,605 KC 

Band Width (adjustable): 6 KC. -3 db 

16 KC. -3 db 

Sensitivity: 60«V or better for 0.5 

watt output 

AM-(SHORT WAVE) TUNER, CHAN-1: 

Frequency Range: 3.5 to 10 MC 

Band Width (adjustable): 6 KC. -3 db 

16 KC. -3 db 

Sensitivity: 60^.V or better for 0.5 

watt output 

CONTROLS: 

CHAN-1 and CHAN-2, changeable by Slide 
Switch. Loudness, Scratch Filter. Tape- 

Monitor 

CABINET DIMENSIONS: 

17V4" x 131/2" x 6" High 

WEIGHT: 

29 lb. 


FEATURES 

Tape Speeds 7V2 and 3% ips 

Heads 4 

Pre-amp 4 valves per channel 

Frequency 30 to 16,000 c/s for 3% ips 

Response 30 to 18,000 c/s for IV 2 ips 

Signal/Noise Ratio Better than 50 db 
Wow and Less than 0.15% at 7.5 ips 

Flutter Less than 0.25% at 3 3 4 ips 

Inputs 2 Microphone and 2 Line 

Input Microphone 0.5 Megohm, unbal. 
Impedances Line 0.25 Megohm, unbal. 


TEAC 

505R 

Semi-Professional 
Tape Recorder 

4-TRACK STEREO 
AND MONAURAL 


Output IV. from cathode follower 

Meter Indications Source or tape 

output 

Monitoring From source or tape 

Rewind and Fast Forward 

45 secs, for 1,200' 

Dimensions 16V4" W, 14V8" H, 8 V 2 "D 
Weight Approx. 37 lb. 

Power _ 240V., 50 cycle 

Visit the A.W.A. Audio Centre, lower 
ground fir., 72 Clarence St., Mon. to Fri. 


The TEAC 505R is a 2-speed, Semi-Professional, high-quality tape recorder which 
will record and reproduce 4-track stereo arid 4-track monaural, as well as reproduce 
2-track stereo and monaural. It is fitted with extra heads to permit instant 
monitoring from the tape, or by the flick of switch to monitoring from the sound 
source. Like professional machines, it is fitted with three hysterisis synchronous 
motors, giving individual drives for capstan, take-up and rewind. A special feature, 
‘Reverse Automatic,” enables the previously recorded track to be played back 
automatically after the finish of one track without rewinding the tape. Twin V.U. 
meters permit individual monitoring of each channel on stereo either from source 
or tape. A mixing circuit enables microphone and line inputs to be superimposed 
on one another. A tape footage counter and tape-break switch are fitted. The 
TEAC 505R is a machine with that little extra for the connoisseur or for those 
requiring a machine for professional use. 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


72 CLARENCE STREET, SYDNEY. 2 0233-ext386 
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the most effective bypass action will be 
achieved. 

Figure 5 in this article shows the 
effectiveness of the different methods 
which may be used to bring leads out 
of a shielded transmitter. The figures 
to the right of the diagram show the 
relative output, for the same oscillator 
power, which might be expected for the 
different methods of bringing out these 
leads. The original experiments to eval¬ 
uate these figures were reportd by Phil 
Rand, W1DBM, in his book, “Television 
Interference.” 

Any large holes in the case and front 
panel of the transmitter must be effec¬ 
tively shielded. For instance, the meter 
should be covered by a metallic shield 
(empty baked bean tin?) which makes 
good contact with the front panel. A 
good method of bringing the meter con¬ 
nections out to the chassis is through 
two ceramic feedthrough capacitors in 
the back of the shield. 

The case will naturally require ven¬ 
tilation. This ventilation is best achieved 
by a series of very small holes which 
have minimum RF leakage but which 
allow a reasonable air flow for ventila¬ 
tion purposes. The worst type of ven¬ 
tilation, as far as RF leakage is con¬ 
cerned, is slots or louvres. If these are 
already present it will be necessary to 
cover them with a fine mesh to reduce 
RF leakage. As will be noticed in all 
good signal generators, use is made of 
double shielding to reduce signal leak¬ 
age. This same principle may be used 
in a transmitter. Double shielding may 
be achieved by individually shielding 
the tuned circuits wherever possible, and 
the crystal if crystal controlled. 

The amount of shielding and filtering 
necessary depends on the power ’level 
of the transmitter and the amount of 
local radiation that can be tolerated. 
High power equipment operating in the 
VHF bands will naturally require more 
elaborate shielding and filtering than 
lower power rigs. The higher the fre¬ 
quency of the equipment to be used, the 
more rigid the shielding and filtering 
requirements become. 

Naturally the higher the power of the 

A simple, but critical to adjust, filter 
circuit for coaxial aerial leads. 

Resonance of Ceramic Capacitors” and 
“The Proper Use of By-Pass Capacitors.” 

An extract from the first of these 
appears as figure 4 and shows how effec¬ 
tive a bypass capacitor can be at a 
certain frequency. The impedance of a 
capacitor used as a bypass is smallest 
when the bypass circuit is series reson¬ 
ant. Above the resonant frequency, the 
bypass will be inductive, and below it 
will be capacitive. The usable band width 
of a bypass capacitor will be in the 
range from 0.7 to 1.4 times the reson¬ 
ant frequency. Within this range the 
impedance will be equal to, or better 
than, the reactance of the pure capa¬ 
citance, without any associated induc¬ 
tance. 

One practical method of obtaining the 
approximate series resonance of any 
capacitor is to short circuit it at the 
end of the leads transforming it into a 
parallel resonant circuit. The most ef¬ 
fective w'ay to achieve this is to use a 
heavy gauge metal plate and solder the 
leads with the capacitor held at the full 
distance of the leads from the plate. A 
GDO may now be used to measure the 
resonance frequency which is, as pre¬ 
viously mentioned, the frequency where 
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This interior view shows the construction of an effective 52 Mc/s coaxial 


filter which should be well within the scope of the home constructor. 
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mitter were to reduce the direct coup¬ 
ling of harmonic radiation to the aerial 
system. 

However, there is no sense in choking 
off these harmonics from the aerial if 
they are going to be radiated directly 
from an unshielded chassis into your 
own aerial system and also directly to 
nearby TV sets. It is obvious that steps 
must be taken to shield the transmitter 
and any leads attached to same. 

As an indication of the problem, with 
a cheap modulated oscillator, working 
with a sensitive shortwave receiver, it 
will often be found impossible to atten¬ 
uate the signal owing to RF leakage 
through the attenuator, the power leads 
and the inadequately sealed case. 

The subject of transmitter shielding 
has been covered very thoroughly in 
amateur handbooks and publications. If 
we were to repeat all this information 
here, there would be little room for 
other articles! However, the general rule 
is to run all filament and high tension 
leads in shielded leads and effectively to 
bypass both ends of these leads. 

When we say “effectively” we mean 
just that. Some capacitors, which may 
have the appearance of a perfect bypass, 
are anything but that. It is generally 
recognised that disc ceramic capacitors 
are readily acceptable in this service. 

Two very good articles covering these 
topics have been published by Ducon 
Condenser Ltd.; “A Note on the Self- 
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The illustra¬ 
tion above shows 
the effectiveness 
of d i f f erent 
methods used to 
pass leads out of 
a shielded oscil¬ 
lator compartment . 
These specifica¬ 
tions also hold 
true in principle 
tor a. shielded 
transmitter. 












































SPECIFICATIONS 


WHY 

has the TELEFUNKEN 504 Stereo record changer become the favourite 
of hundreds of thousands of music lovers in Europe and America? 

BECAUSE 

it has brought high quality entertainment within the reach of 
everybody. The TELEFUNKEN 504 STEREO RECORD CHANGER combines fine 
sound reproduction, easy operation and graceful appearance at an 

extremely low price! 



Speeds: 78, 45, 33-1/3, 
16-2/3 r.p.m. 

Operation: monaural or 
stereo, runs as auto chan¬ 
ger or manual player. 

Records: 7", 10", 12" can 
be mixed. 

Response*. 30-15,000 c/s. 

PRICES: 

Standard TW504 £23.12.6 
2 sapphire Sty I i 

Deluxe Model. 

Added Features: 

1. Freely suspended 
motor. 

2. Belt Drive. 

3. Reinforced turntable 
with heavy rubber 
surface. 

4. Removable changer 
spindle and auxiliary 
player spindle. 

£29.6.6 

2 sapphire styli 

Diamond Stylus £3.15.11 
extra. 



Australian Distributors: 


W.C.WEDDERSPOON pty.ltd. 

193 Clarence Street, Sydney. 29 6681. 

Vic. Rekla Electro-Sound, 224 Chapel Street, 
Frahran. 51 4653. 

Q'ld. Tape Recorders: Kings Music House, Queen 
Street, Brisbane. 

Record Changers: A. E. Harrold Pty. Ltd., 
123 Charlotte St., Brisbane. 31 3081. 

S.A. Stephen & Co., 53 Wyatt St., Adelaide. 
W 2955. 

W.A. Musgroves Ltd., 223 Murray Street, Perth. 
21 6611. 


THE 

ULTIMATE 
IN QUALITY 

TELEFUNKEN 


If you strive for superb music recordings and if you attach great importance to outstanding 

reproduction features, then the Magnetophon 85 hits the mark of your desire. The D.C. heating of 

the input valves, the double screen around the motor, a Philberth transformer with extremely low 
stray and the built-in push-pull oscillator give full security for an everlasting signal-to-noise ratio 
of more than 50db Brilliant 3-D-effective sound radiation is achieved via 6-watts push-pull output 
stage and 2 built-in Allvox PM loud-speakers. The talented tape fan always open-minded towards 
progressive tape experiments will find further valuable features, such as the built-in trick button 
for any kind of double recording, or the built-in mixer which allows you to mix two different 

Particularities: 2 tape speeds: 3^ ips (9.5 cm/sec) with 30 
to 15,000 cps frequency response and 7 \ ips (19 cm/sec) 

with 30 to 20,000 cps frequency response (-t- 3db). Equalisa¬ 
tion following NARTB standard, for playback also switchable 
to CCIR standard • Electric remote control of Start/Stop • 
Separate controls for modulation and play-back volume • 
Separate controls for bass, treble and volume, effective also 
for monitoring • Extra sensitive automatic brake mechanism 
for protection of heads and tapes • Level indication via 

magic eye • Connections for microphone, radio/phone set, 
earphone, extension speaker, mixer, time switch, second 
tape recorder, Diachron 2 control for slide projection • Luxury 
case with removable lid • Dimensions: 17?" x 8" x 16" (450 
x 200 x 410 mm.) • Weight: approx. 32 lbs. (14.5 kilos). 


sound sources. 

KL85 
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All details are given above for construction of the 52 Mc/s coaxial filter . 
With care in cutting out only one sheet of tinplate 20" x 28" will be required. 


transmitter the higher will be the level 
of any harmonics which may reach the 
aerial terminal after all these methods 
of reduction have been used. 

When all these steps have been taken, 
a test with a TV set should show no 
signs of harmonic interference. If traces 
still remain and can be related to fre¬ 
quencies shown in chart 2, then addi¬ 
tional external filtering between the 
transmitter and the aerial is necessary. 
There are several ways of achieving the 
required reduction of harmonic content. 
The simplest method, which gives only 
small improvement at these frequencies 
is an aerial tuner. Better systems are a 
low-pass filter, bandpass filter and 
coaxia'i filter. 

A low pass filter is critical in design 
and requires a low SWR in the aerial 
system for good results. Not so critical 
to adjust, the bandpass filter gives reas¬ 
onable results as long as the SWR is 
1.5:1, or better, at the operating fre¬ 
quency. A typical bandpass filter for 
use on 52 Mcs is shown in figure 6. This 
filter is built in a fully shielded box 
with two partitions. The 100 pf capaci¬ 
tor is fitted into the centre partion which 
need not be very large. Coaxial feeder 
of 50 or 72 ohms may be used with 
this fitter. 

The filter is initially preset by lifting 
the leads to the 100 pf capacitor and 
shorting the free ends of the coils to 
earth. With the two trimmers at half 
capacitance, the coils may now be ad¬ 
justed to the operating frequency with 
a GDO. Restore the circuit and close 
the case. Next measure the SWR of 
the aerial. Insert the filter between the 
transmitter and the SWR bridge and 
operate the transmitter. The trimmers 
should be adjusted for minimum SWR 
which, if the filter is operating correctly, 
will be the same as for the aerial alone. 

If it is not, it may be necessary to 
make slight adjustments to the coils and 
repeat the measurements till the correct 
results are obtained. The approximate 
attentuation claimed for this filter is 
30 db per octave, the insertion loss be¬ 
ing approximately 1 db at the operating 
frequency. 



A 

* 



The finished 52 Mc/s coaxial filter 
sealed and ready to reduce harmonic 
radiation. 

Note that the variable capacitors used 
in the filter must be the type that pass 
through the filter chassis without leaving 
holes for RF leakage. This usually 
requires a capacitor which is mounted 
by a nut on the tuning shaft. 

Although we tried several filter con¬ 
figurations in our own laboratory, we 
were only completely satisfied with one 
type. This was a coaxial filter which 
was designed for maximum Q in the 
smallest size possible. Normally, a 
coaxial filter is prohibitively large at 
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52 Mcs but, by accepting a small reduc¬ 
tion of Q and building the filter in a 
circular configuration, we achieved an 
acceptable size with adequate filtering 
for our requirements. 

The complete filter was fashioned from 
a sheet of tinplate 20in by 28in square 
and 20-thousandths of an inch thick. 
A circular plate of 11 in was used for 
the base plate of the filter and the side 
pieces fashioned from two strips of tin¬ 
plate 2-3/16in wide, the filter using a 
square cross-section of 2-3/16in. Do not 
forget to drill the holes for the coaxial 
connectors before soldering the strips to 
the base plate. 

These side strips are tricky to shape. 
In the prototype, we broke the grain 
of the metal by pulling it several times 
over a 3in diameter pipe and then tacked 
the sides around the bottom plate at 
about 1 Tin intervals. All soldering was 
done on the inside of the side strips. 
When the strips are tacked in place 
satisfactorily, it is only necessary to 
solder the complete seams with a hot 
soldering iron. The ends of the strips 
may be butt jointed or, for extra strength, 
a strip of tinplate can be soldered on 
the inside of the joints. 

For ease of construction, the inner 


conductor was fashioned from a couple 
of short lengths of coaxial cable of 
approximately 7/16in diameter. One 
length of the cable was stripped and 
the shielding slipped on to the other 
piece, over its outer sheath. We thus 
ended up with a centre conductor for 
our filter of approximately 4in diameter. 
This inner conductor was supported by 
perspex spacers which in turn were 
secured by tinplate slides soldered to 
the walls of the filter. The constructional 
details are shown in Figure 7 and the 
accompanying photographs. 

A small increase in the efficiency of 
the filter may be obtained by the use 
of a 5/8in diameter inner conductor. 
However, the small increase does not 
warrant any great trouble or expense 
that may be necessary to obtain a suit¬ 
able section of material. The inner con¬ 
ductor may be made of many materials 
as long as the conductivity is good and 
the physical dimensions are retained. 

Before the top plate is soldered on to 
the filter, it is advisable to check that 
it will resonant to the operating fre¬ 
quency. To do this, attach a two-turn 
loop to either pick-up loop of the filter 
and check the tuning range of the filter 
(Continued on Page 39.) 
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NEWSLETTER 


RADIO PARTS PTY. LTD. 

MELBOURNE'S WHOLESALE HOUSE 

REGISTERED OFFICE: 

562 SPENCER ST., MELBOURNE 
Phone: 30-1251 (9 lines); Orders, Direct line. 
30-2224 

City Depot: 157 Elizabeth Street, Melbourne 
Phones: 67-2699, 67-1967 


NOMBREX 


SMALL SIZE 6| x 4f 
BATTERY OPERATED 
TRANSISTORISED TEST EQUIPMENT 



SIGNAL GENERATOR 

MODEL 27 

The wide frequency range, robust construction and easy portability 
make it the real all-purpose instrument for radio and television 
service engineers, technical colleges, institutes and laboratories, and 
for the amateur radio technician. 

RANGES 


(1) 

( 2 ) 

81 


149 Kc/s— 438 Kc/s 
425 Kc/s—1.25 Mc/s 
1.18 Mc/s—3.83 Mc/s 
3.4 Mc/s—10.75 Mc/s 


(5) 

( 6 ) 

!a 7 | 


9.8 Mc/s— 34.1 Mc/s 
29.5 Mc/s— 69.0 Mcs 
56.0 Mc/s—166.0 Mc/s 
18.0 Mc/s— 350 Mc/s 


£18.5.0 plus Sales Tax accuracy 

AUDIO GENERATOR 


All signal ranges except No. 8 are on fundamentals. 
Better than plus or minus 2 per cent overall. 


MODEL 63 

Printed circuit assembly is employed, the basic circuitry being a 
three-transistor Wien-Bridge controlled oscillator with thermal auto¬ 
matic control of output voltage, sine wave. A separate highly 
efficient two-transistor triggered circuit provides the square wave 
output, which is of excellent waveform throughout the entire range. 
RANGES 10-100,000 cycles, in four multiplier ranges. Directly calibrated scale. 

OUTPUT 


Sine wave and square wave. 

Voltage: Maximum I volt peak, sine and square. 
Impedance: Maximum 1000 ohms. 




IB £30.0.0 plus Sales Tax 

C. R. BRIDGE 

MODEL 62 

The measurement facilities cover an unusually wide range of 
resistance and capacitance, together with provision for leakage test 
of capacitors, and measurement of Power Factor in the larger sizes 
of capacitors. 

RANGES 



ACCURACY 


1. I ohm —I0K ohms 4. IpF— .01 uF 

2. 100 ohms—I Megohm 5. lOOpF—luF 

3. I OK ohms—100 Megohms 6. .OIuF—lOOuF 

2</ 2 % or better at mid-scale. 


SMI09 SWEEP & MARKER GENERATOR 

A combination of precision sweep generator and crystal controlled marker calibrator 
designed for quantity production and maintenance of TV and F.M. Receivers. 
Rugged mechanics and selected circuit components assure trouble-free operation 
for many years. 

Sweep Generator 

Freq. Range: 2 to 120 Me a 140 to 260 Me. in two bands. 

Sweep Width: Up to 12 Me at 0.1 Vrms output. 

Blanking: 50 or 60 cps. at line freq. Response better than ±1*5 db at 10 Me. 
Marker Generator 

Freq. Range: 3.5 to 260 Me in 6 bands. Accuracy: -4- 1 %. 

Crystal: Panel mounted 5.5 Me ±0.005%. 


TV/'' 

• • • * • 


£86.12.0 plus Sales Tax 


** 


OBTAINABLE FROM: 

RADIO PARTS INSTRUMENTS PTY. LTD. 

562 SPENCER STREET, WEST MELBOURNE 
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FROM THE SERVICEMAN WHO TELLS 


COMPLICATIONS OF A BLOWN FUSE 

The humble fuse is one of the simplest components in a TV set. Not 
only is it physically simple, but its operation is so well understood that one 
cannot readily imagine its failure calling for anything but the most 
elementary servicing. Yet, like everything else, a blown fuse can cause 
its own particular type of complications. 


I N many respects this story concerns 
quite routine service procedure, and 
in other circumstances might not even 
warrant telling. However, a combina¬ 
tion of customer reaction and a particu¬ 
lar type of fault produced a potentially 
tricky problem. 

As far as I was concerned, the story 
started with a Monday morning call to 
replace a fuse in a TV set but, in fact, 
there was more to it than that. As I 
was to discover later, the set had failed 
on the previous Saturday evening and 
someone, either the owner or a well- 
meaning friend, had diagnosed a blown 
fuse. Anxious to get the set going for 
the evening’s entertainment, and having 
no proper replacement fuse, they used 
the next best thing—an automotive fuse. 

This is a risky procedure, of course. 
Such fuses are normally far too heavy to 
function as such in TV circuits and be¬ 
come simply a link to complete the cir¬ 
cuit. If there is a serious fault in the 
set it is quite likely that additional 
damage will occur, particularly to the 
power transformer and associated com¬ 
ponents. 

Fortunately, there were no such com¬ 
plications on this occasion. The set 
came good as soon as the new fuse was 
fitted, apparently exhibited no signs of 
distress, and the evening’s entertainment 
went on without interruption. Similarly, 
the set was used without incident on the 
following day. 

However, the owner—or somebody — 
had enough sense to realise that the set¬ 
up was a potentially dangerous one; 
hence the prompt call to me on the Mon¬ 
day morning to come and do the job 
properly. 

WHY DID IT BLOW? 

Unfortunately, the temporary repair 
and the delay it had allowed didn’t make 
my job any easier. It is axiomatic that 
whenever a fuse fails there is reason; and 
it is the serviceman’s job to make some 
effort to find that reason, although this 
is not always as easy as it might appear. 

For example, what conclusion does 
one draw when the set appears to have 
nothing wrong with it? Such was the 
case with this set. It accepted a proper 
size fuse, delivered normal HT voltage, 
and behaved normally in every way. 
Had the fuse failed simply due to 
fatigue, or was there an intermittent of 
some kind creating an excessive load on 
the transformer. 

I had no way of knowing and, with 
the trail now quite cold, little chance 
of finding out. All I could do was leave 
the correct fuse in the set and warn the 
customer that, although there was noth¬ 
ing apparently wrong with the set at the 

Radio, Television & Hobbies, May, 1964 


moment, the trouble could recur and to 
call me if it did. 

After which, in the normal course of 
events, I more or less forgot all about it. 
That is, until about 10 days later, when 
I received another call from the cus¬ 
tomer saying that the fuse had blown 
again. So I made another call. 

And once again I found that the fuse 
had been replaced with an automotive 
type, again as an emergency measure to 
provide the previous night’s entertain¬ 
ment. Convinced now that there was 
something more to the problem than 
simple fuse fatigue, I questioned the 
owner as to the exact circumstances in 
which it had failed. 

First I learned that both this and the 
first failure had occurred in similar cir¬ 
cumstances; at the moment of switching 
on, rather than while the set was run¬ 
ning. Alone, this fact may not have 
meant very much but when considered 
in conjunction with the next piece of in¬ 
formation it did acquire some signifi¬ 
cance. This was that the owner had 
been away on holidays for nearly a 
week, and that the fuse failed on first 
switching on after his return. 

Finally came a third tit-bit. Quite bv 
chance the owner mentioned that the 
picture had been very small when he 
finally managed to get the set working 
on the previous night. It had finally 
reached something like normal size after 
about half an hour’s running. 

The owner had paid little attention to 
the small picture because, as he explain¬ 
ed it to me, an electrician friend who 
was present at the time—and who prob¬ 
ably was responsible for the bogie fuse 
—suggested that the station was “prob¬ 
ably sending out a small picture.” 

I wonder how long it will be before 
this fallacy about picture size finally 
takes the knock? Many moons I fear, 
when even electricians are deceived by it. 

In fact, of course, the small picture 
was a vital clue. It left little doubt that 
the HT voltage had been well down 
when the set was first switched on after 
its few days of idleness. The only point 
to be determined was why. 

Fortunately, the field could be nar¬ 
rowed to a few components. The set 
actually carried two fuses; the one that 
had caused all the bother, a 1.5 amp 
type in the transformer primary, and one 
of about 400 mA in the HT line, im¬ 
mediately following the first electro. 

Since this second fuse had remained 
intact throughout all the previous rami¬ 
fications it suggested that the trouble 
was confined to the first electro, the rec¬ 
tifier, or the power transformer. 

I regarded the power transformer as 
the least likely culprit. About the only 
fault likely to blow a fuse would be 


shorted turn and, had this been the case, 
there would have been smoke, smell, fire 
and confusion long before this. So it 
was either the rectifier or the first elec¬ 
trolytic. 

And of these two, I was inclined to 
favour the rectifier. The sudden failure 
after a period of idleness, the marked 
drop in HT voltage, and the gradual 
recovery could all be accounted for by a 
gassy valve. Admittedly, a leaky electro¬ 
lytic might give similar symptoms, but I 
felt that, had it been as bad as the 
symptoms suggested, it would be more 
likely to fail altogether than to come 
good as completely as the set’s perform¬ 
ance would now suggest. 

I slipped the back off the cabinet, re¬ 
moved the knobs, and slid the chassis 
back far enough to enable me to look 
straight down into the 5AS4 rectifier. 
Then, while shielding it from the light 
as much as possible, I switched on. Sure 
enough, as the filament lit up, there 
was a distinct blue glow inside the 
plates. 

FINAL CHECK 

However, I still couldn’t be sure. Most 
rectifiers will display similar symptoms 
when under the stress of excessive cur¬ 
rent drain, so it could still be the first 
electrolytic . As a final check, I plugged 
in a new 5AS4. There was no doubt 
about it this time. The new valve 
warmed up with only the faintest blue 
blush as the capacitors took their charge, 
then settled down to normal operation. 

So I left the new valve in place, re¬ 
placed the chassis and knobs, fitted the 
proper fuse, and gave the set a trial run. 
The fuse held, the picture came up to 
normal size immediately, and there was 
no sign of distress from anywhere in 
the chassis. I replaced the back and 
pronounced the job finished. 

Which might all sound very matter- 
of-fact and routine but, as I said at the 
beginning, there are a couple of points 
worth considering. 

These mainly concern the rectifier. 
This exhibited two distinct and quite 
classic symptoms, familiar to most of 
us, though possibly confusing for the 
beginner. The first is the fact that a 
gassy rectifier normally overloads a 
transformer, while the second is the ap¬ 
parent ability of such gassy valves to 
“cure” themselves after a few minutes’ 
running. Well-known phenomena, cer¬ 
tainly, but have you ever stopped to ask 
why these things happen? 

Probably not, and I must confess that 
I had to stop and think a little myself, 
when I prepared to put it all down on 
paper. Nevertheless, it doesn’t do any 
harm to brush up on these things from 
time to time, and perhaps clear up a few 
points which may be in doubt. So let’s 
start at the beginning and consider how 
a gassy valve gets that way. 

A valve may become gassy for two 
main reasons. It may suffer a release 
of occluded gas from some part of its 
internal structure, particularly if that 
part is heated excessively, or it may suf¬ 
fer a minute leak somewhere in the en¬ 
velope, usually around the metal-to-glass 
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Mullard 


OFFER THE WIDEST 
CHOICE OF LOW-COST 
POWER TRANSISTORS 



ADZ11 

20A 
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10A 
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OC20 

10A 
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OC24 

2A 


OC23 

2A 
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130 


A wide range of reliable low-cost power tran¬ 
sistors is offered by Mullard-Australia Pty. Ltd. 
With the addition of new germanium and 
double diffused silicon types power coverage is 
now extended to 130W. The steady introduc¬ 
tion of Mullard power transistors of proven 
performance has resulted in a range covering a 


wide variety of requirements and applications. 
The chart above is intended as a selection guide 
for the types required for a particular applica¬ 
tion. For more detailed information on price 
and performance contact . . . 

Mullard-Australia Pty. Ltd. 


Mullard 


MULLARD-AUSTRALIA PTY. LTD. • 35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006. [MullaM 
123 VICTORIA PARADE, C0LLINGW00D, N.5, VIC., 41 6644 Hr-— 

Associated with MULLARD LIMITED, LONDON 
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seal where a wire passes through the 
glass. The latter condition is the more 
likely cause in oases similar to that which 
I have just described. 

The most obvious symptom of this 
condition is a pronounced blue glow be¬ 
tween the cathode(s) and plate(s), indi¬ 
cating ionisation. In broad terms, ion¬ 
isation means that an atom or molecule 
has either lost an electron—in which 
case it becomes a positive ion—or ac¬ 
quired an additional electron, in which 
case it becomes a negative ion. 

In this case electrons emitted from 
the cathode, and moving toward the 
plate, will collide with molecules of the 
gas, knock out additional electrons, and 
produce positive ions. The positive ions, 
because they are positive, will be at¬ 
tracted to the cathode and, at the poten¬ 
tials normally encountered in a valve, 
will strike it with considerable force. 
This causes mechanical disintegration of 
the active material and will eventually 
destroy the cathode. 

QUESTIONS 

Which brings us directly to the ques¬ 
tions, why does this condition overheat 
the transformer, and why does the valve 
appear to “cure” itself. 

This, I must confess, is where my 
own knowledge came to a dead end. 
Accordingly, I approached an engineer 
at one of the valve companies, and put 
the questions to him. 

I was gratified to find that both 
phenomena had not only been observed, 
but had been the subject of considerable 
investigation, particularly the valve’s 
ability to “cure” itself. 

In regard to the transformer overload, 
this would appear to be due to the gas 
becoming ionised during both the posi¬ 
tive and negative half cycles of voltage 
applied to the plates, even though the 
effect may be less on the negative half 
cycle than on the positive, where there 
is movement of electrons to assist it. 
During the negative half cycle ionisa¬ 
tion would be due almost entirely to the 
electrostatic field between the electrodes. 

There is also the suggestion that some 
positive ions, created during the positive 
cycle, and being relatively slow moving, 
may not have reached the cathode by 
the time the cycle reverses, and may 
therefore be attracted to the plate. 

Thus the valve allows current to flow 
in the transformer windings during both 
half-cycles, causing more than normal 
current to flow in the v ransformer sec¬ 
ondary and primary windings, resulting 
in overheating or a blown fuse. At the 
same time, the valve functions as a less 
efficient rectifier and produces less HT. 

In regard to the second question, a 
number of theories have been investi¬ 
gated, but the engineer suggested that 
the following two effects, collectively, 
are by far the most likely explanations. 

(1) The conventional “getter” in the 
valve normally remains active for most 
of the valve’s life, and is most active 
when its temperature is raised. Thus, 
every time the valve is heated, the getter 
tends to acquire any gas. 

(2) At least as far as oxygen is con¬ 
cerned, the cathode itself can function 
as quite an efficient getter. Barium, 
which forms part of the emitting sur¬ 
face coating, will readily combine with 
oxygen. The barium oxide so formed is 
quite stable at normal cathode tempera¬ 
tures and does not upset the function¬ 
ing of the cathode in any way. 
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This, then, is the generally accepted 
explanation of the valve’s ability to rid 
itself of gas. However, it must be 
strongly emphasised that it is not a true 
cure. Every time the gas ionises, the 
positive ions dislodge some of the cath¬ 
ode material, so that the ultimate failure 
of the valve is inevitable. 

On the other hand, a leak may be 
so slight that there are no immediately 
obvious symptoms. It may well be that 
the amount of air which penetrates in, 
say, 24 hours, is so small that the period 
of ionisation lasts only a few seconds, 
or minutes at the most, the valve copes 
with the gas as already explained, and 
the effect is not severe enough to blow 
a fuse. 

But this is only so while the set is 
used regularly and frequently. Let it 
stand unused for several days and the 
valve may well acquire enough gas to 
produce quite violent fireworks when it 
is next switched on. 

Something like this, I imagine, hap¬ 
pened i n the case I described. The first 
failure may have been due to a period 
of idleness a little longer than usual— 
say one night out of action while visit¬ 
ing or entertaining friends — while we 
know that the second failure was due to 
several days idleness due to holidays. 

Unfortunately, in both cases, the 
owner unwittingly destroyed the evidence 
which would have made diagnosis just 
that much easier. By “brute forcing” the 
set back into operation he had tem¬ 
porarily cured the trouble, which then 
did not hove sufficient time to assume 
serious proportions before I checked the 
set. Had I not probed the owner for 
additional symptoms I might have miss¬ 
ed it the second time. 

As a colleague once remarked, “I 
can cope with the theory, it’s the cus¬ 
tomers that make it hard.” 


The VHF Bands 

(Continued from Page 35.) 

with a GDO. In the prototype, we added 
15 pf across the variable capacitor so 
that the filter was tuned to 52 Mcs at 
half capacity of our variable tuning. 
This resonant point will shift a very 
small amount when the top plate is fitted 
but not enough to move it out of the 
required operating range. 

The next step in construction was the 
removal of the centre piece of the base 
plate with a nibbling tool. Finally the 
filter was pressed down on the remaining 
portion of our sheet of tinplate and 
soldered to it. A pair of tinsnips was 
then used to remove the excess tinplate. 
The centre section may be left in place 
or removed with a nibbling tool. 

The filter should be fitted between 
the transmitter and the aerial change¬ 
over relay, as it will otherwise cause 
loss of signal when receiving signals not 
adjacent to the transmitter frequency. 
The insertion loss of the filter on trans¬ 
mission will be less in most cases than 
that in the feeder cable to the aerial 
and can therefore be disregarded. 

A temporary measure to relieve TVI 
caused by harmonics generated in the 
final stage of the transmitter can be 
brought about by the selection of the 
transmitting frequency. Chart 5 shows 
the location of sound and picture carriers 
in Australian TV channels. A signal, 
held at a constant level, when swept 
across a TV channel, will cause inter¬ 
ference which varies in intensity accord¬ 
ing to the portion of the channel which 
is chosen. The interference will, of 
course, be dependent on the intensity of 
the interfering signal. The zones of 
interference will not be so sharply 
defined as shown in this illustration. 




the most 

advanced electi'onic 
ignition system 



(REGD.) 


12/12 

WARRANTY 


Yes! Racing Successes, tests by independent authorities and 
overwhelming public acceptance prove the superiority of HI- 
FI RE. Comprehensive installation Kit 6 or 12V, 4- or — 
earth. £29/12/6 incl. tax, postage, packing, TRANSFORMER 
and ballast only £14/17/6. Insulated contact kit for R.TV 
& H. constructors, 15/-. 

Write for free illustrated pamphlet. 

TELECTRONICS FTY. LTD.—224 Victoria Ave., 
CHATSWOOD, N.S.W. 41-8529, 40-2370 
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T11S C O MICROPHONES 



RETAIL 

CRYSTAL FREQUENCY +S/T 


CM-2 

150-9000c/s 

£10 0 

CM-20 

l00-9500c/s 

3 0 5 

CM-30 

100-9000c/s 

2 2 9 

CM-50 

100-9000c/s 

1 9 3 

LM-I 

150-9000c/s 

19 3 

RETAIL 

DYNAMIC FREQUENCY +S/T 

DMS-3 

150-9000c/s 

£3 1 2 

DM-201 

100-1 OOOOc/s 

4 12 10 

DM-301 

ICO-IOOOOc/s 

7 4 4 

DM-303 

1OO-I OOOOc/s 

7 12 O 

DM-307 

1 OO-I OOOOc/s 

7 12 0 


ZEPHYR PRODUCTS PTY. LTD. 

58 HIGH STREET. GLEN IRIS. S.E.6. VICTORIA. AUSTRALIA 


AGENTS D. K. Northover & Co.—Neil Muller Ltd.—Homecrafts (Tas.) Pty. Ltd.—Jacoby, Mitchell 
& Co. Pty. Ltd.—T. H. Martin Pty. Ltd.—P. H. Rothschild & Co. Ltd. New Zealand. 


the only Reverberation Speaker available. 



SPECIFICATIONS: 


"ELEGA" Model 20-RE 

NOW IN AUSTRALIA the “ELEGA” Model 20-RE is a 
unique (patent applied for) way to add reverberation to 
either mono or stereo Hi-Fi systems without the use of a 
separate and expensive reverberation amplifier. 

The amount of reverberation of this new speaker can be 
varied by using a suitable potentiometer and one unit 
only is needed for most stereo sys¬ 
tems but two can be used if required. 


Voice Coil Impedance: 8 Ohms only. 

Minimum Resonance Frequency: 60 c/s ± 20%. 
Reproduction Frequency Band: 60 to 15,000 c/s. 

Maximum Input: 12 W. Rated Input: 8 W. 

Average Tone Level: 92 db. Reverberation Time: 1.7 secs. 
Nominal Diameter: 8 ins. Height: 10 ins. 


RETAIL PRICE £17.5.0 (Inc. Sales Tax.) 


Postage extra 5/- 
sole Australian agents. 
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The Initial questions, th ; s month, have to do with carbon microphones 
and their place in the scheme of things, in this modern age. Then 
follows a question with a slightly mathematical flavour, to do 

with transistors. 


Why is it that carbon 
microphones are still 
so widely used? Sure¬ 
ly something better 
must be available 
after all these years 
of development and 
research? 

If “better” dimply meant frequency 
response or distortion content, the an¬ 
swer to your last question would cer¬ 
tainly be “yes.” In fact, the word “bet¬ 
ter” must be taken, in the wider sense, 
to indicate the overall suitability of a 
carbon microphone to the jobs normally 
allocated to it. 

In this sense, the answer might be 
just the reverse. 

Despite their rather primitive mode of 
operation, carbon microphones have 
certain important characteristics: 

© They are cheap to manufacture. 

• They are robust and reliable. 

• They deliver very high output and 
therefore require a minimum of associ¬ 
ated amplification. 

• They have a relatively low natural 
impedance, which fits in well with the 
requirements of ordinary unshielded 
wiring and telephone lines. 

In terms of frequency response, dis¬ 
tortion and background noise, carbon 
microphones are well down in the list, 
most other types showing a superiority 
in all three respects. You wouldn’t even 
consider them where quality was of par¬ 
amount importance. However, carbon 
microphones can be made good enough 
for ordinary speech resolution and, 
where this is the basic requirement, they 
are preferred because of the advantages 
listed above. 

In some applications carbon micro¬ 
phones can—and have been—replaced 
by a small dynamic unit with in-built 
transistor preamplifier. Another proposi¬ 
tion involves a “transistor” structure in 
which conduction is controlled directly 
by physical stress applied by a dia¬ 
phragm. 

While these are interesting possibilities, 
it is generally felt that some time will 
elapse before either type of unit could 
be produced on a basis which would 
make it fully competitive with today’s 
carbon microphones. 

Are carbon microphones indestruc¬ 
tible or do they “wear out” for any 
reason? 

To see some of the ancient carbon 
microphones which still appear to work, 
one could be pardoned for believing that 
they were, in fact, indestructible. Or 
should we say not subject to wear? 
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However, such a conclusion would be 
wrong. 

A carbon microphone is at its best im¬ 
mediately after manfacture, when the 
granules inside still have their original 
and proper finish. Though the process 
is normally slow, progressive deteriora¬ 
tion does occur thereafter. There may 
be several contributory factors: 

FOULING AND DIRT: While the 
effect can be limited to some degree by 
sealing, fumes, moisture and particle 
fouling can gradually deteriorate the sur¬ 
face of the granules, causing slight but 
progressive loss of output in a given cir¬ 
cuit, together with rising noise. 

MECHANICAL WEAR: Physical 
abrasion can also deteriorate the surface 
of the granules, particularly in situations 
where the microphone is continuously 
subject to vibration. Loss of output and 
rising noise'result. 

ELECTRICAL ARCING: The current 
which flows through a carbon micro¬ 
phone in normal operation causes min¬ 
ute arcing between granules, gradually 
and adversely affecting the surfaces. The 
higher the current and/or the longer 
the periods of operation, the more evi¬ 
dent will the deterioration be. 

However, don’t be too alarmed about 
these statements. An average carbon 
microphone is usually good for several 
years’ service without the deterioration 
becoming at all serious—and that isn’t 
bad for a device costing a matter of 
shillings. 

How is the current optimum through 

a carbon microphone determined? 

What happens if it is exceeded? 

The output of a carbon microphone 
can be plotted against current for vary¬ 
ing degrees of sound pressure, usually 
representing fairly close-speaking voice 
conditions. If the resulting curves are 
related to other data indicating unit 
deterioration with different orders of 



"Don't these phony hypnotists just 
kill you, Florence?" ("Radio-Elec¬ 
tronics"), 


current, a broad optimum can be struck 
representing the best all-round operating 
conditions. 

It is probably on a basis such as this 
that the data for most carbon micro¬ 
phones would be based. In fact, it seems 
fairly common practice to evaluate car¬ 
bon microphone with a current of about 
50 milliamps flowing through the 
granules. 

Whether this be the figure suggested 
by an individual manufacturer, or some 
other figure, it is generally accepted that 
the operating current should be held in 
the vicinity of the recommended value. 
Running the microphone at a higher 
current may yield some increase in out¬ 
put but with a disproportionate rate of 
deterioration. 

Is any research being done, these 
days, on carbon microphones, with a 
view to improving their character¬ 
istics? 

We wouldn’t know the answer to this, 
but we doubt whether anyone would 
have the need to do urgent or intensive 
research. It is more likely that the re¬ 
sults of ordinary manufacturing experi¬ 
ence, combined with a better understand¬ 
ing of materials, will continue to pro¬ 
duce gradual refinement. 

Nevertheless, quite a deal of basic in¬ 
formation has been published in the past 
decade relating performance to the 
nature and size of the granules, the size 
and shape of the space behind the dia¬ 
phragm and the optimum degree of fill¬ 
ing. 

Information is available covering op¬ 
timum designs for ordinary speech re¬ 
quirements, for microphones used in very 
noisy situations, the variation in perform¬ 
ance as the cartridge is tilted, the nature 
of energising circuits, and so on. 

(An excellent paper was presented on 
this whole subject at the last convention 
of the Institution of Radio and Elec¬ 
tronic Engineers of Australia. It is due 
to be reprinted in the “IREE Proceed¬ 
ings.”) 

Upon revision of the 
article on transistor 
converter design in 
June, 1962, R, TV 
and H, I find there is 
one point I cannot 
understand; I am un¬ 
able to see how bot¬ 
toming is defined by 

Perhaps the simplest way of consider¬ 
ing the saturated or “bottomed” state of 
a transistor is to say that, for the given 
supply voltage and load resistor, the 
maximum possible collector current is 
flowing. 

To approach this condition from a 
state of cutoff or normal conduction, we 
can slowly increase the base current lb. 
As the collector current is related to the 
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M3/N21D 

Designed for use where 
tracking force is less than 
2i grams. £12/15/. 



M7D 

Acknowledged throughout 
the world. Save, at this new 
low price. £10. 



M33-5 

Professional stereo dynetic 
cartridge. Musicians choice! 
£27/15/. 



M77 

For quality systems with 
tone arms that track from 
3 to 6 grams. £20. 



Professional Indepen- 
dent Tone-Arm. For 
any quality cartridge, 
stereo or mono, price 
£ 20 / 10 /. 


AUSTRALIA'S LATEST RANGE OF 

SHU RE 


STEREOPHONIC EQUIPMENT 


V. 15 . 

£47 

15 

6 

N.33-7 . . 

. £14 

0 

0 

M.44-5 . . . 

£25 

0 

0 

N.33-1 .. 

. £14 

0 

0 

M.44-7 . . . 

£22 

10 

0 

N.5D . . . 

. . £10 

10 

0 





N.99 . . . 

, . £10 

10 

0 

Guardama+ic 

£22 

10 

0 

N.44/5 . , 

. . £8 

15 

0 

M.99-A . . 






0 

N.44/7 . 

. . £7 

10 

0 

M.99-AT6 

£22 

10 

. . £7 

10 

0 


N.44/1 . 

M.5D _ 

£19 

10 

0 








N.44/3 . 

. . £7 

10 

0 

Pick-up Arms 




N.77 _ 

. . £7 

10 

0 

M.236 _ 

£21 

0 

0 

N.2ID ., 

. . £7 

10 

0 

M.232 .... 

£20 

0 

0 

N3D ..., 

. . £7 

10 

0 

Headshells 




N.78 . . . 

. . £6 

0 

0 

A.23H_ 

£2 

2 

0 

N.7D . . 

. . £6 

0 

0 





N.8D . . , 

. .’ £6 

0 

0 

Replacement 

Stylii 







VN.2E . . . 

£17 

15 

6 

Pick-ups 




N.22D_ 

£15 

15 

0 

M.222 . , 

. . £61 

0 

0 

N.33-5 . . . 

£14 

0 

0 

M.226 . . 

. . £6i 

0 

0 


Models not listed here are not current, but can be 
obtained on special order tor quantities. 



422 KENT ST. r SYDNEY 
296731 

National Distributors for 
Shure Bros . 
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IRISH! 


28 KING STREET, ROCKDALE 


PHONE LX4783 


base current by the current gain factor 
Beta, this will mean that the collector 
current will increase at the rate of Beta 
times the rate of increase of lb. 

Until bottoming is reached, Ic will be 
approximately equal to Beta times lb— 
or putting it the other way around, lb 
will be approximately equal to Ic/Beta. 

Now when the voltage at the collector 
of the transistor falls to the “knee”—it 
falls because with increasing current the 
drop across the load resistor increases 
—the collector current is very close to 
the value corresponding to the supply 
voltage divided by the load resistance. 
The transistor has become almost a short 
circuit, and the load resistor is effectively 
the only resistance in circuit. 

For the given supply voltage and load 
resistor, the current can be increased no 
further, even if we try to do so by in¬ 
creasing lb. It is the load resistance and 
supply voltage which now control the 
current, not the “shorted” transistor. 

We have reached bottoming, for Beta 
no longer applies. The collector current 
is no longer Beta times lb, but a smaller 
value determined mainly by the rest of 
the circuit. Or, looking at the same thing 
from another angle, lb is now larger 
than Ic/Beta. 

Hence the definition of bottoming as 
that state in which lb is greater than Ic/ 
Beta. The “equal to or greater than” in 
the expression is intended to show that 
Ic/Beta is fewest or limiting value of lb 
at which the state can exist. 

Incidentally, a common way of defin¬ 
ing bottoming is to say that, for bottom¬ 


ing, lb is equal to or greater than the 
supply voltage divided by (Beta times the 
load resistance), i.e. _ 

Iu > _ b ? C 

b ^ Beta X R 

While this is intended to mean the 
same as the expression quoted from our 
article, it strictly means something 
slightly different and is not quite correct. 

This is because when practical tran¬ 
sistors bottom they do not become a 
short-circuit. Rather, they have a small 
voltage drop which is almost constant 
and independent of the current: some¬ 
thing like a small battery of zero inter¬ 
nal resistance, in fact. 

In other words, the maximum value 
of collector current reached is not quite 
Ecc/R, but a slightly smaller value. Thus 
a practical transistor can be arranged to 
be bottomed (lb greater than Ic/Beta) 
even though lb is smaller than Ecc/ 
(Beta times R). 

In many applications, the difference be¬ 
tween the two definitions is negligible, 
because the transistor is arranged to be 
“well and truly” bottomed or not at all. 
However, as the difference is important 
in certain cases it is a good idea to make 
sure that you know which is the correct 
definition and where the other one dif¬ 
fers from it. 

The correct definition is the one 
which mentions only those things which 
are directly related by the transistor — 
collector current, base current and their 
non-bottomed ratio Beta. If this is kept 
in mind there should be no difficulty. 


rr 


I IMPROVEMENTS TO "DELTAHET 

Further to the description of the Deltahet Front End, featured in the 
July and August 1963 issues, we have been advised by the author, Mr 
Ian Pogson, that there are a number of useful additions and modifications 
which can now be made to this circuit. 

I T should be emphasised that these in $ The 22K plate load of the VFO is 
no sense imply errors in the orig- now 10K and the IK screen resistor is 
inal presentation, and the design, as pub- now 22K. 
lished is capable of excellent results. 

However, it is inevitable that, with any 
project of this magnitude, extensive use 
of the device under practical conditions 
will reveal ways in which the perform¬ 
ance may be improved or the construc¬ 
tion simplified. Such is the nature of the 
modifications suggested below. 

• To ensure that range 5 tunes right 
to 30 Me, L5 should be increased in 
length by fin to fin. In addition, the 
120 pF capacitor in series with L5 
should be increased to 150 pF. 

• The RF choke in the plate circuit of 
the second mixer may be increased in 
inductance up to 10 millihenries, which 
offers a small increase in efficiency. 

• The RF stage grid coils, L4 and L5, 
may be reversed in position and the 
shield, from the valve socket to the 
corner, may be omitted. 

• VFO coil L10 should be reduced in 
inductance. The new dimensions are 3 
turns, 18 SWG tinned copper, I in dia¬ 
meter, by 5-16in long. Tap, 1 turn from 
bottom end. 

• The 2.2 pF capacitor across the sec¬ 
ondary of T4 may be reduced or omit¬ 
ted, on alignment, if found desirable. 

• The 470 ohm resistor, which is on 
top of the chassis and feeds HT to the 
crystal oscillator and harmonic genera¬ 
tor, has been increased to 33K. (Re¬ 
peat: 470 ohm to 33K.) 


AUSTRALIAN MADE 


TRANSISTOR 

IGNITION 

No Distributor Points necessary 

fits all makes 


Universal 

£ 40 . 


unit 


Standard Transistor ignition, 
uses points to trigger transistor 
unit. Positive or negative units 
£33. 

50,000 miles or 12 months war¬ 
ranty on both units against 
material or workmanship failure. 

Descriptive leaflet available, 
trade inquiries invited. 

QIK-FIRE SYSTEMS 

917-919 Forest Road 
Lugarno, N.S.W. 53-9377 


MAIL ORDER 
SPECIALS 


TV Kitsets, complete, less tube 
from £53.10.0. Picture Tubes, all 
types, First grade & seconds. All 
kitsets supplied with !F. strip 
^ wired, tested & aligned. We 

can Jf required, supply sets completely wired 
& tested. We also stock a complete range of 
components, and kitsets for most recent ‘‘R. & 
H” projects. 

K. P. BYRNE, 

ELECTRONICS ENGINEER, 

2 M0ANA RD., Ph. OH 64-543, 0TAHUHU, 
AUCKLAND S.E.7, N.Z. 


LUBRISTYL 

The modern oil-pen 
which gives oil 
whenever you want 
it and where you 
need it and which 
does not stain, so 
that you can carry 
it in your pocket. 

SOLD 

EVERYWHERE 

18/6 each 

Also available in 
Giant size for In¬ 
dustrial use. 


Distributed by: N.S.W. and Victoria—all leading electrical houses; S.A.—L. S. Wise Ltd., 
156 Gilles Street, Adelaide; QUEENSLAND—Ron Jones Pty. Ltd., 1-5 Merton Road, South 
Brisbane; W.A.—Athol M. Hill, 842 Hay Street, Perth. 
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MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. 2 0233 

MELBOURNE: Amalgamated Wireless (Australasia) Limited. BRISBANE: Chandlers Pty. Ltd. ADELAIDE: Newton McLaren Ltd 
PERTH: Atkins (W.A.) Ltd. Carlyle & Co. (1959) Pty. Ltd. HOBART & LAUNCESTON: Amalgamated Wireless (Australasia) Limited. 
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is an outstandin g performer 


Two new informative leaflets have 
just been released by MSP. Be 
sure to obtain your copies from 
any of the leading radio parts 
distributors throughout Australia. 


Here at last is a low-cost tweeter with the 

performance of expensive, elaborate designs. 

The specification below speaks for itself. 

Frequency Range: 2-15 kc/s 
Power Handling: 5 watts 

14,500 lines 
8,000 gauss 
15 ohms (at 3 kc/s) 

9/16 inch 
4 11/16" P.C.D. 

33/4" Dia. 


Total Flux: 

Flux Density: 
V.C.: \ 

V.C. Diameter: 
Mounting holes: 
Baffle opening: 


This is what R. T. & H. (Oct. ’63) said after testing this MSP 4” tweeter. “It 
has high sensitivity and is much cheaper than the imported tweeters. Its 
special curvilinear cone gives good response to 10 kc/s, tapering gradually 
above this. It represents outstanding value.” 

This is one of the latest additions to the comprehensive 


MSP range of high-quality sound reproducers. 


latestES Hi-Flux 4* 

















CHAPTER 10: Limitations of a crystal set. 

Amplified crystal sets and audio stages. Diode and triode 
detectors using valves and transistors. Grid-leak and 
base-leak detection. Reaction or regeneration. 

Two-stage receivers with transformer or resistance-capacitance 
coupling. Three-stage receivers. Power output stages. 

Overload and gain or volume control. 



W 


THERMIONIC OR 
GERMANIUM DIODE 

\ 


TRIODE 

AMPLIFIER 





PRIMARY - 


"AUDIO” 

TRANSFORMER 



SECONDARY 



+ 

O 


Fig. I 


BIAS "C" JL 
SUPPLY ~ 


FIL. "A" 
SUPPLY 


- + 



HIGH TENSION 
"B" SUPPLY 


Figure 1. A simple receiver which uses a triode valve to amplify the demodu¬ 
lated signals produced by a diode detector. The diode may be either a 
thermionic (valve) type or a semiconductor type. 


control plate current (see earlier article) 
flowing from a B-battery. The resultant 
and larger plate current excursions, 
dependent on the grid signal, produced 
much louder signals in the phones. 

Figure 1 shows a type of receiver 
which was quite popular in its day— 
the combination of what is virtually a 
crystal or diode receiver and a triode 
amplifier stage. This type of receiver is 

H AVING used the crystal receiver same process as explained last month often built, even nowadays, as a begin- 
to learn some of the basic facts for a crystal set. ner’s project, 

about radio reception, we are now in a The main advantage of the valve or The incoming signal is selected by the 
position to discuss simple valve and thermionic diode was that it needed no tuning circuit and applied to the detector, 
transistor receivers. The emphasis in the critical adjustment. This advantage was This latter may be either semiconductor 
discussion will be on the operating prin- very real in a day when the surface diode or a thermionic diode, which 
ciples of the various types of receiver of crystal diodes had to be probed with suppresses half the incoming carrier and 
rather than on their construction, but L 

circuits will be provided with component 
values for the benefit of those who would 
like to experiment. 

As we saw in the last chapter, a 
crystal set is a very useful and interest¬ 
ing device. It is simple to make, it costs 
nothing to operate and it demon¬ 
strates, in a practical way, many import¬ 
ant radio principles. 

For all that, however, a crystal set 
has very serious limitations. The only 
energy available to it is the radio fre¬ 
quency energy picked up by the aerial 
and earth system from the desired trans¬ 
mitter. This is selected, demodulated and 
made available to the earphones as an 
audible signal. 

As the distance between receiver and 
transmitter is increased, the energy avail¬ 
able becomes less and less until, at a 
distance which may be as little as 25 
miles, the signal becomes inaudible. Only the “catswhisker” contact to discover a delivers to its output circuit what we 

in very exceptional circumstances are sensitive spot. described, last month, as a series of 

the signals from a crystal set ever strong Aeainst this, of course, the diode valve unidirectional pulses proportional in 
enough to operate a loudspeaker. needed a filament battery, which was strength at each instant to the modulated 

Yet another serious problem is that something of a nuisance. Hence the argu- carrier, 

of poor selectivity, a crystal set often men t s of the day as to which was the Instead of being passed directly 

being unable to separate the wanted better proposition. through the phones, to produce an 

signal clearly from other strong The deve i opment 0 f t b e triode valve audible sound, these pulses are passed 

S,8 r!f thl" r ® C f ei !,', n ! Station, if k settIed such arguments, because it through the primary winding of an audio 

In the face of such limitations, it is u r0Ue ht with it the ability to amplifv transformer. Perhaps we should pause 

no. surprising tb.l eng.nem .e^ ...I, S”™,,” '.Ui iSLd o“S , » «*Plai" tb*. lerms, « W in 

5 S '^. P .~ V 'op h '.Sl™rv“,“ g utilised lo operate ihe phones di,ec„ y g brief. 

supplant them altogether. Nor is it sur¬ 
prising that they have been relegated, 
in this modern age, to the role of a 
“beginner’s set.” 

As you have probably guessed, the 
answer was found in a device we have 
already discussed—the thermionic valve. 

If you’ve forgotten this earlier discussion, 
we suggest you turn back to chapter 6, 
in the January, 1964, issue. 

Strangely enough, the very first valve 
receivers were no more ambitious in their 
performance than crystal sets—in fact, 
there were plenty of early radio opera¬ 
tors of the day who claimed that they 
were not as good. 

These early valve receivers were just 
like crystal sets, in fact, except that they 
used a diode rectifier in place of the 
metallic crystal detector. 

As we explained in the earlier article, 
diodes exhibit the same rectifying pro¬ 
perties as a crystal, being able to pass 
current only in one direction. They make 
signals audible in the phones by the 



Figure 2. The transistor counterpart of the receiver shown in Fig. 7. Here a 
transistor is used in place of the triode valve, and a step-down audio trans¬ 
former used to match it to the detector circuit. The transistor needs only two 
batiery supplies, having no filament . 
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ATT-27 

TRANSISTOR 

TRANSLATOR 



FOR REBROADCAST OF TELEVISION OR F. M. ANYWHERE 

i^ BATTERY POWERED — A full year's power supply may be installed with the unit. 

it SOLID STATE conservatively operated components are practically free of maintenance. 

it MEETS SPECIFICATIONS for use in the United States, Canada and Australia. 

it POWER CONSUMED — is only 1.5 watts at 24 volts. Costs 5 cents per month to operate with re¬ 
chargeable battery or A.C. $10.00 dry cells. 

it SOLAR POWER and wind or water recharging systems available. 

it 25 WATTS directional E.R.P. from 250 mw final and 20db. antenna will often outperform one watt 
units due to higher location and improved input. 

it QUALITY COVERAGE up to 27 miles line of sight. 

it DESIGNED by the inventor of Transistor Translators and the first manufacturer of V.H.F. Translators. 

it COMPLETE GUARANTEED INSTALLATION, reasonably priced, installed any place on earth. Your 
community can now have television! 


KEITH ANDERSON COMPANY 

918 TILFORD STREET. STURGIS, S. DAK., PHONE 347-3977 U SA. 



LAMP BALLASTS 

TB/20 and TB/40 


Designed to Australian 
Standard Specification 
C322 in 20 Watt and 40 
Watt ratings. 

Reliable — Silent — Effic¬ 
ient — individually car¬ 
toned in the familiar 
Telecomponents orange 
and blue pack. 


TELECOMPONENTS 


PTY. LTD., A DIVISION Of FERRIS INDUSTRIES LIMITED 


Telecomponenfs reliable windings are available from: 

FERRIS BROS. PTY. LTD. Sydney: 93-0221. Melbourne: 42-3141. Brisbane:56-0l02. Newcastle: 61-5071. Wollongong: 2-1922. Canberra: 9-0359. 
Wagga: 3011. Townsville: 3444. Rockhampton: 4041. Orange: 2525. SYDNEY: Universal Car Radios Pty. Ltd. 35-4356 and 74-2525. General 

Accessories Pty. Ltd. 73-0211. Standard Components Pty. Ltd. 68-3 254. Lawrence & Hanson Electrical Pty. Ltd. 69-4041 and 43-2277. 

Electronic Parts Pty. Ltd. 560-7566. NEWCASTLE: Martin de Launay Pty. Ltd. 2-4741. WOLLONGONG: 2-6020. MELBOURNE: Douglas Radio 
Co. 211-1698. Television Replacements 34-1225. Radio Parts Pty. Ltd. 30-1251. General Accessories Pty. Ltd. 69-0300. BRISBANE: General 

Accessories Pty. Ltd. 2-3093. TOWNSYILLE: General Accessories Pty. Ltd. 6061. W.A.: Tedco Pty. Ltd. 28-4921. S.A.: Woollard & Crabbe 

Ltd. 51-4713. TASMANIA: W. & G. Genders Pty. Ltd., Launceston, Devonport, Hobart and Burnie. 
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Latin verb “to hear” and is used in 
radio to describe any circuit or com¬ 
ponent which handles signals at a fre¬ 
quency within or adjacent to the range 
of sound frequencies. Thus an audio 

amplifier stage is one which amplifies 
signals at audio frequencies. 

By the same token, an audio trans¬ 

former is one which is designed to 
handle, or transfer, or couple signals at 
audio frequencies. 

The principles of transformers gener¬ 
ally have been discussed in an earlier 
chapter and obviously cannot be repeated 
here. An audio transformer is usually 

wound on a core made up from iron 



Figs. 3 and 4. Circuits in which the 
triode yalve or transistor is made to 
perform both the detection and 
amplification operations . 

laminations. It normally has two wind¬ 
ings, and each may comprise many 
thousands of turns of fine wire. 

The input signal is fed to the winding 
normally referred to as the primary, 
while signal is taken for the following 
circuit from the secondary. 

It is possible to secure a step-up in 
signal voltage from a transformer by 
winding more turns on the secondary 
than on the primary. Old-style 
transformers, which often come into the 
hands of experimenters, typically have a 
step-up ratio of 1 to 3 or 1 to 5 from 
the primary winding to the total sec¬ 
ondary winding. 

Now back to figure 1. 

The signal currents from the diode 
detector flow through the primary wind¬ 
ing of the transformer. Now the trans¬ 
former is no more able to respond to 
individual uni-directional carrier pulses 
than the earphones referred to in the 
last chapter. 

However, the current through the pri¬ 
mary winding, and therefore the mag¬ 
netic field it produces in the core, tends 


to merge into a pattern, which follows 
the rise and fall of the incoming carrier 
with modulation. 

The changing magnetic field, due to 
current through the primary winding, 
induces current in the secondary wind¬ 
ing and a corresponding signal voltage 
between its two ends. 

These two ends are connected respec¬ 
tively to the grid and filament circuit 
of a triode amplifier valve and the audio 
voltage between them therefore consti¬ 
tutes a grid signal controlling the flow 
of electrons through the valve from fila¬ 
ment to plate. 

For the reasons explained in chapter 
6 , a bias voltage is normally provided 
to keep the grid slightly negative with 
respect to filament, the optimum bias 
depending on the type of valve and its 
other operating conditions. When the 
incoming signal carries the grid more 
negative than the standing bias, current 



through the valve is reduced. Converse¬ 
ly, when the signal makes the grid less 
negative, current through the valve is in¬ 
creased. 

This ever-changing current, flowing 
from the High Tension or B-battery 
through the phones in sympathy with 
the grid signal, produces much more out¬ 
put from the phones than could the 
current pulses available from the de¬ 
tector. 


Figure 2 shows a receiver which is 
the transistor counterpart of that in 
Figure 1. A PNP transistor is used in 
place of the triode valve, and is sup¬ 
plied with base bias voltage and collect¬ 
or supply voltage with the polarities 
shown. The audio transformer used with 
the transistor usually has a step-down 
primary-secondary turns ratio rather 
than a step-up ratio, because as we 
saw in chapter 5 transistors have a rela¬ 
tively low input resistance and are cur¬ 
rent amplifiers rather than voltage am¬ 
plifiers. 

While fewer turns in the secondary 
of the transformer than in the primary 


gives a step-down voltage ratio, it actu¬ 
ally gives a step-up CURRENT ratio, 
and this suits the transistor perfectly. It 
also “matches” correctly the relatively 
high-resistance detector circuit in the 
primary and the low resistance transistor 
input circuit connected to the secondary. 

A simple receiver along the lines of 
figures 1 and 2 is capable of substanti¬ 
ally better performance than an ordin¬ 
ary crystal set. Sound volume from near¬ 
by stations is increased. Range is effect¬ 
ively improved because signals which 
might otherwise be inaudible are ampli¬ 
fied to listenable strength. 

Even the effective selectivity can be 
improved because amplification from the 
audio stage allows the tappings on the 
coil to be moved closer to the earthed 
end, than would otherwise be the case. 
Selectivity is improved as a result. 

Still further improvement would be 
possible by providing two or even three 
audio stages after the crystal detector. 
In practice, however, this is seldom done 
because better overall performance can 
be obtained by following different circuit 
principles, at least for simple beginner’s 
type receivers. 

What is involved, primarily, is the 
elimination of the crystal or diode de¬ 
tector and the substitution of a triode 
or transistor or one of the other multi¬ 
element valves already discussed. 

Figure 3 shows the basic circuit for a 
triode detector. Its operation' must be 
considered in two distinct steps. 

Within the valve, the grid and fila¬ 
ment constitute what is virtually a diode 
rectifier, even though the grid is a spiral 
of wire, intended to serve another func¬ 
tion altogether. If the grid, at any 
instant, should become positive with 
respect to filament, electrons will flow to 
it, just as if it were a plate. The flow 
will cease immediately the grid becomes 
negative again. 

THROUGH CAPACITOR 

Now in figure 3, the input signal 
selected by the tuned circuit is fed to the 
grid through a capacitor, shown as Cg. 
This kind of notation is often used, by 
the way, to facilitate discussion of elec¬ 
trical circuits. “Cg” is simply an abbre¬ 
viation for “Capacitor, grid.” In a 
typical detector circuit, its value would 
be from about 100 to 270pF. 

Since there is no standing bias on the 
grid, it will be carried positive during 
each alternate half cycle of the input 
signal. Electrons will flow from fila¬ 
ment to grid, thence back to earth 



Figure 5. By using a third winding to feed back some of 
the RF present at the triode plate and reinforce the 
signals in the tuned winding , the gain and selectivity of 
the receiver can be improved considerably . 



Figure 6. Regeneration feedback can similarly be applied 
to the transistor receiver to improve its gain and selec¬ 
tivity. Due to the lower impedance levels involved, a 
different method of feedback control is used . 
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foster dynamic microphones 



SPECIFICATIONS: 

Output Impedance 50 ohms or 50 K ohms. 

Effective output level —55db (odb = (one) IV Microbar]. 
Frequency Response 50 —15,000 C/S. 

OMNI-DIRECTIONAL DYNAMIC 

Plastic Diaphragm. Swivel fits 26TPI Stands. 

Size 4|" long l£" Diameter Colour. TWO-TONE GREY 
Cable 12ft P.V.C. 



Price Retail 50 Ohms 


£4 7 9 Price Retail 50 K 


£4 10 0 


Plus Sales Tax 


10 11 Plus Sales Tax 


11 3 



\ QUALITY PRODUCT FOR TAPE RECORDERS AND P.A. USERS 
rtii |M| wiiiHi Marketed by 

-lynZEPHYR PRODUCTS PTY. LTD* 

^011 1 I 58 HIGH STREET, GLEN IRIS, S.E.6, VICTORIA 


MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 


AGENTS D. K. Northovcr & Co.; Neil Muller Ltd; Homecrafts (Tas.) Pty. Ltd.; Jacoby, Mitchell & Co. Pty. Ltd.; T. H. Martin Pty. Ltd. 




QUAUry 

C0NSmc77OH/ 


30 WATT 
12v. AH Transistor 
P.A. AMPLIFIER 

No. 597—consisting cabinet, chassis, 
front panel and hardware £5/4/. 
No. 598—Complete Kit of parts, to 
smallest screw. £27. No. 656—Wired 
ready to operate, £29/10/. Postage 
597, 598 and 656, 10/ each. 


PERSONAL 
TRANSISTOR RADIO 

I Transistor, I Diode. 

No. 582—Do-lt-YOURSELF Kit of Parts 
for above, 49/6. 

No. 593—Wired ready to operate. 59/6. 
Postage 582 , 593 I/. No C.O.D.s. 


R.C.S. complete Do If Yourself Kits 


© First time in Australia • It's fun, it’s guaran¬ 
teed to save £s • Build any of these in one even¬ 
ing 0 Compactly designed, fully engineered 
0 Comparable to the finest commercial sets 
0 Beautiful cabinet, high impact plastic • Every¬ 
thing included, even the smallest screw 0 Stan¬ 
dardisation — cabinet and parts interchangeable 
® Minimum of tools required 0 New simple 
adjustment technique 0 No technical knowledge 
0 No expensive test equipment 0 Everything fits. 

Transistor 3 Complete Kit No. 644 ___£12 0 0 

Transporta 4. Complete Kit No. 646 £15 15 0 

Transporta 6. Complete Kit No. 650 ___ £20 0 0 

Super RF Transporta 7. Complete Kit No. 640 £21 15 0 

Super RF Transporta 7. Basic Kit No. 641 £13 0 0 

Super 7 Portable-Car Radio identical to 640. 

Extra switch and car aerial coil. Complete 

Kit No. 642 . ___ £23 0 0 

BASIC KIT CONSISTS OF: Necessary coils, I.F.'s, Printed 
Circuit, Cabinet, Dial, Knobs and hardware. 

Postage 7/6. Battery 10/ extra. 


TRANSISTOR COILS 
AND IF'S 

Part No. 

174 Single Tuned IF 455 Kc 16/ 

175 Single Tuned IF 455 Kc 16/ 

176 Double Tuned IF 455 Kc 17/ 

177 Double Tuned IF 455 Kc 17/ 

178 Double Tuned IF 445 Kc 17/ 

179 Transporfa IF 17/ 

248 Osc. Coil .. 15/ 

249C Aerial Coil with rod £1 

252 RF Coil 16/ 

253 Car Aerial Coil 17/ 

221 Aer Coil Valve .. 17/ 

223 Osc. Coil Valve 15/ 

118 IF Var. Freq. 445 Kc 18/ 


All transistor 

CAR RADIO 

No. 655—Basic Kit, consists cabinet, 
dial, 6 coils, choke, hardware and 
printed circuit. £ 12/15/. 

No. 654. Complete Kit of parts, to 
smallest screw. £26/10/. 

Postage on 654 and 655, 10/. 


Part No. 

624 PADDERLESS GANG 
COIL KIT 

49 Padderless 3 gang 

255 Ferrite rod aerial 

256 Std. aer. coil 

257 R.F. coil 

258 Osc. coil 


ORDER BY MAIL 
CHEQUE, POSTAL NOTE 
OR MONEY ORDER DIRECT 
TO R.C.S. (add postage) 


r Radio 
Pty. Ltd. 

LW3491, IW5385 
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through the grid return resistor Rg. This 
latter may typically have a value of 
between 270K and 2.7 megohms. 

Now whenever current flows through 
a resistor, a voltage drop must appear 
across the resistor. This much will be 
evident from our earlier study of Ohm’s 
Law. Since the voltage is caused by 
electrons (or negative charges) flowing 
to the grid, the voltage at the grid will 
obviously be negative with respect to 
earth. 

This negative voltage is also present 
across the capacitor Cg, which has one 
end connected to grid and the other to 
earth, through the coil. By normal 
storage action, the capacitor therefore 
tends to acquire a charge, which is pro¬ 
portional to the voltage developed across 

Rg. 

Without going into a lot of detail, it 
should be fairly obvious that a large 
input signal to the grid will cause 
heavier bursts of grid current to flow dur¬ 
ing the positive half cycles. As a result, 
considerable voltage will appear across 
Rg as a charge stored by Cg. 

With a small (or weak) input signal, 
the bursts of grid current will be of a 
lesser order, there will be less current 
through Rg and a smaller voltage across 
it and across Cg. 

And here is a vital point. When the 
input signal varies in strength, with 
modulation, then obviously the voltage 
across Rg and Cg will vary in sympathy, 
increasing as the carrier amplitude rises, 
decreasing as it falls. 

In other words, across those two com¬ 
ponents and therefore at the grid, a 
voltage is present which is negative in 
polarity and which varies in proportion 
to carrier amplitude. Thus, in its grid 
circuit, the triode provides a complete 
detecting action, changing the modulat¬ 
ed RF input signal into a negative bias 
varying in sympathy with the original 
audio signal. 

This is the first half of the total action 
in the valve and involves those sections 
of figure 3 which are drawn in heavy 
outline. The second half involves the 
normal amplifying action of the triode. 
The varying negative Voltage on the 
grid causes a corresponding variation in 
plate current through the phones, pro¬ 
ducing an amplified version of the origi¬ 
nal audio signal. 

From the foregoing it will be obvious 
that operation of the detector depends 
on the presence of a grid capacitor and 
grid resistor (often called the “grid 
leak”) and the absence of any initial 
bias. Because there is no initial grid 
bias, it is usual to operate a “grid 
detector” with only a moderate plate 
voltage — 20 to 50 volts — so that it 
will not draw too much plate current 
with no input signal. 

Figure 4 shows the transistor counter¬ 
part of the valve circuit. Here Cb and Rb 
are the equivalents of Cg and Rg, and 
function in a very similar fashion. The 
only difference is that the base circuit 
is a much lower resistance circuit than 
the grid circuit of a valve, making it 
necessary to tap the circuit connection 
down the tuned circuit. The values of 
Cb and Rb are similarly different from 
those in the valve case, typical values 
being 0.0015uF and 47K. 

The transistor circuit uses only one 
battery, you will notice, and is there¬ 
fore somewhat more economical than the 
valve version. As there is no filament 
circuit the “off-on” switch is placed in 
series with the collector battery. 

For all its technical interest, however, 
a grid or base detector as shown in 



Figure 7. Adding a further stage of audio amplification can increase the 
gain of the regenerative one-valve set still further, giving louder reception 
and making it less critical in operation. Audio transformer coupling between 
the stages is shown here . 


figures 3 and 4 cannot boast any special 
order of performance. It is not markedly 
different, in fact, from the arrangement 
in figures 1 and 2 and the best that can 
be said is that it eliminates the need 
for a separate detector, the triode or 
transistor acting both as detector and 
amplifier. 

That is not the end of the story, 
however. An addition to the circuit can 
make an enormous difference to the 
whole performance. It involves the use 
of reaction or regeneration or positive 
feedback, terms which all mean much 
the same thing. 

Figure 5 shows a triode detector 
incorporating what is probably the best- 
known reaction circuit. Typical com¬ 
ponent values have been added for the 
sake of completeness. 

It must be emphasised that this is not 
by any means the only possible arrange¬ 
ment for a one-valve receiver 
using reaction. It is a popular and typical 
arrangement but it would be possible to 


produce a quite imposing article on the 
many circuits which have been evolved 
during the last 30 or 40 years around 
regenerative detectors. 

The tuning, detection and amplifying 
action are basically the same as for 
figure 3. However, advantage is taken 
of the fact that, over and above the 
detected audio voltage, there is present 
on the grid of a detector some of the 
original RF input signal. This is ampli¬ 
fied and the signal at the plate contains 
the audio component, which operates the 
phones, plus an amplified RF signal. 

When reaction is employed, this 
amplified RF signal is coupled back 
into the tuning coil in such a way 
that it adds to the signal 
energy already present. This involves 
placing a reaction winding close to 
the tuned winding and so arranging 
the connections to it that the signals 
tend to add rather than to cancel. 

Assume, for example, that there is a 
positive signal pulse at the grid, at a 



p 

A- B- C+ 


Figure 8. The only difference between this circuit and that of Fig . 7 is that 
resistance-capacitance coupling is used between the first and second stages. 
This both improves the listening quality and reduces the cost. 


Rodin. Television & Hahhies. Mav. 7 964 


49 












































PROVEN IN 
AUSTRALIA 
BY AUSTRALIAN USERS! 


There's no equal to TANDBERS! For many years these fine recorders 
have given outstanding service and complete reliability to both 
professional and domestic audio enthusiasts. When you buy your new 
tape recorder, invest wisely in proven, dependable TANDBERS . . . 
for TANDBERS sets the standard. There's no doubt . . . TANDBERS 
offers better, clearer, more natural sound under any conditions. 


Illustrated above is the TAND- 
BERG Model 7: 3 speed, 4 track, 
a complete stereo system. 


The TANDBERS Model 7 (illustrated) provides you 
with a complete, self-contained stereo system. And 
it's at a NEW LOW PRICE. Features include: 

* Two matched speakers. * Extension speaker jacks. 

* Two power amplifiers. * Two pre-amplifiers. 
*• Pause control. * Free position tape load. * Out¬ 
standing frequency response — 30 c/s to 20 kc/s 
at 7^ i.p.s. * Plus or minus 2% speed tolerance. 

* 3 watts output in each channel (max. record 
level). * Bass lift for playback — up to 8 dB at 
70 c/s. * Two microphones, cables supplied. * Un¬ 
equalled TANDBERS performance. * Wow and 
flutter virtually non-existent. * Sound on sound 
available. * Track-adding and source monitor 
facilities. 


INTERSTATE REPRESENTATIVES: 


NEW SOUTH WALES: Audio Engineers Pty. 
Ltd., 422 Kent Street, Sydney. 

Tel.: 29-6731. 

SOUTH AUSTRALIA: Eilco Sales. 233 
Rundla Street, Adelaide. Tel.: 8-1259. 
QUEENSLAND: Sydney G. Hughes. 154-158 
Arthur Street, New Farm. Brisbane. 

Tel.: 58-1014. 

WESTERN AUSTRALIA: Athol M. Hill, 842 

Hay Street, Perth.Tel.: 21-7861. 

TASMANIA: K. W. McCulloch Pty. Ltd., 
109 York Street, Launceston. 

Tel.: 2-5322. 

A.C.T.: Australian Physical Laboratories. 
P.O. Box 225. Canberra City. 

Tel.: 4-3010 (Mr J. E. Howe). 



READ THIS REPORT 


Here are excerpts from a letter written by Mr 
John Pimm, of Kedron, Brisbane. The original 
letter may be inspected at 28 Elizabeth Street, 
Melbourne. 


“The TANDBERG Model 7 / am sure 
has no equal anywhere near the frrice. 
Live musical recordings at Si i.p.s. sound 
so good, even on its own internal speak - 
ers, that it makes me wonder if 7\ i.p.s. 
is necessary , as the wow and flutter is 
impossible to detect on any type of 
music recorded at this speed. Because of 
this outstanding performance at Si i.p.s. 
I naturally save an enormous amount 
of tape. 

“Apart from the outstanding quality 1 
get from my TANDBERG, / enjoy using 
it away from home, as it only weighs 
27lb. and I do not get fatigued whilst 
carrying it.” 


Australian Sational Distributors 



Head Ofhee: 28 Elizabeth Street, Melbourne, Victoria. Tel 63 8211, 63 8166. 
Sydney Office: N.R.M.A. House, 26 Ridge St., North Sydney, N.S.W. Tel. 92-3890 
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particular instant. This increases the 
plate current and causes a negative pulse 
at the plate. By impressing this pulse 
across the reaction winding and suitably 
arranging the connections, its phase can 
be reversed and coupled into the tuned 
winding as a positive signal. 

This augments the original signal and 
produces a far greater total effect on 
the plate current than would the 
original signal alone. 

The effect of feedback, therefore, is 
to make every positive signal excursion 
much more pronounced than it would 
normally be and every negative excur¬ 
sion likewise. The changes in signal level 
due to modulation are made much more 
evident and therefore the audio signal 
delivered to the phones is greatly 

The letters “RFC,” in the circuit, 
stand for “radio frequency choke.” This 
component, which is usually a honey¬ 
comb-wound coil, is inserted between 
the plate and the phones to ensure that 
RF energy at the plate is not bypassed 
to earth by capacitance of the phone 
cords. The RF is therefore retained for 
use by the reaction circuit. 

At the same time, RF energy is 
undesirable in the phone cords, because 
it can radiate into space and back into 
the aerial tuning circuit, causing the 
reaction adjustment to be upset 
by random movement of the phone cords 
or even by the person wearing 
the phones. 

The radio frequency choke (inductor) 
is intended to prevent this trouble, its 
effect being augmented by the lOOpF 

capacitor shown in the circuit. This 
bypasses any RF energy to earth which 
may still be present but it does not 
bypass the audio components, which have 
a much lower frequency than the RF 
carrier. 

Exactly the same feedback procedure 
may be performed on the transistor 

circuit, as figure 6 shows. The regenera¬ 
tion effect is the same and 

the performance is considerably 

improved. 

For a regenerative detector to operate 
correctly, it is most important that the 
amount of feedback be properly adjust¬ 
ed. If there is insufficient feedback, only 
limited benefit is obtained from the 
scheme. If there is too much feedback, 
the detector will oscillate of its own 
accord and begin to act as a generator 
of RF energy, exactly as described in 
the chapter on radio transmitters. (See 
figure 7, Chapter 8.) 

To give the necessary control over 
reaction, it is customary with valve 
circuits to connect a small variable 
capacitor in series with the reaction 
winding. When this is fully meshed, 
maximum feedback current can flow 
from plate, through the reaction wind¬ 
ing to earth. As the capacitor plates 
are opened, the impedance of the circuit 
rises and less feedback energy can flow 
through the coil. 

To adjust the reaction in transistor 
circuits it is more convenient to place a 
potentiometer across the feedback wind¬ 
ing as shown in figure 6, because of 
the lower circuit impedances. With the 
slider of the potentiometer at the col¬ 
lector end no voltage is developed 
across the potentiometer and coil, while 
a controlled amount of voltage drop may 
be produced by moving the slider 
toward the other end to pass current 
through an increasing amount of the 
potentiometer and feedback coil. 

The capacitor bypassing the slider of 
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the potentiometer to earth ensures that 
all the RF energy appearing at the 
transistor collector is connected across 
the potentiometer and coil, none being 
passed through to the earphones to be 
wasted. As with the valve circuit the 
capacitor is arranged so that it bypasses 
only the RF, allowing the audio signals 
to proceed. 

In transistor circuits of this type it is 
fairly common to wire a high-value bias 
resistor (about 2.2 Megohms) between 
the base and the negative pole of the 
battery. This is shown dotted in 
Figure 6 as “R,” and is done to improve 
the performance by allowing the tran¬ 
sistor to amplify the detected signals at 
its base more efficiently. 

When the reaction control of the 
circuits in figures 5 and 6 is set so that 
the detector is just below the point of 
active oscillation, the gain and selectivity 


of the detector and its tuning circuit 
is increased enormously. Used with an 
efficient aerial and earth, a one-valve 
or one-transistor reaction set can receive 
signals under favourable conditions 
from transmitters thousands of miles 
away. 

From the foregoing description, it 
might possibly be assumed that a one- 
valve set is all that should ever be 
necessary to receive radio signals but 
such is not the case. 

Compared with a crystal receiver, a 
one-valve set has an enormous advan¬ 
tage in terms of sensitivity and selec¬ 
tivity — terms which relate to its 
ability to pick up a wanted signal and 
separate it from other signals. For all 
that, however, its performance is still 
capable of substantial improvement. 

For example, the signals heard in the 
phones from a distant station may be 
quite weak, requiring a good deal of 
concentration to follow them. The use¬ 
fulness of the set can be increased great¬ 
ly by adding an audio amplifier stage 
after the triode detector, exactly as 
already described in figures 1 and 2 for 
a crystal set. 

This gives the basic circuit shqwn in 
figure 7, if valves are used. 

The first valve is used as a regenera¬ 
tive detector but, instead of its output 
being fed directly to the phones, it is 
passed through an audio transformer and 
fed to the grid and cathode of a second 
valve, acting as an audio amplifier. 

It must amplify the signal without 
distortion and, referring back to the 


earlier chapter on valves, we may say 
that it has to be provided with a plate 
voltage and grid bias to suit the parti¬ 
cular type of valve. 

The amplified signals appearing in its 
plate circuit are then applied to the 
phones. Because of the extra ampli¬ 
fication or GAIN, weak sigr/als can be 
heard with less effort. Furthermore, 
the reaction control may not have to 
be set so critically to obtain adequate 
sound level, making operation and ad¬ 
justment of the receiver that much easier. 

The use of audio inter-stage trans¬ 
formers was commonplace many years 
ago, mainly because of the step-up they 
could give in the signal voltage. This 
supplemented, very usefully, the rather 
limited gain that was available from 
early valves. 

As a component, however, audio 
transformers have always been rather 


bulky and expensive, prone to break¬ 
down and liable to introduce distortion 
of one type or another. As a result, 
the growing tendency through the years 
has been to avoid them and to develop 
valves which are able to give adequate 
stage gain without the assistance of a 
transformer. 

Figure 8 is similar to figure 7 except 
that resistance-capacitance coupling is 
used between the detector and audio am¬ 
plifier stage. Some discussion relevant 
to the operation of this circuit appear¬ 
ed in Chapter 6 of this series, to do 
with valves. 

A resistor, normally referred to as the 
PLATE LOAD resistor, is connected be¬ 
tween plate and B-plus. With no input 
signal, a certain plate current flows 
through the resistor and produces a 
voltage drop across it. The plate, 
therefore, assumes an initial poten¬ 
tial with respect to earth, often equal 
to about half the B-plus supply voltage. 

The following grid is returned 
through a resistor Rg to the bias 
source. Since there is no current flow¬ 
ing through this resistor, there is no 
voltage drop across it and the grid has 
the same initial potential as the bias 
source. 

Between plate and grid is a COUP¬ 
LING CAPACITOR (Cc). Since one end 
is connected to plate (a positive point) 
and the other end to grid (a negative 
point), the capacitor will acquire an 
initial charge equal to the difference 
between the two points. 

The capacitor is always made large 
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Figure 9. A transistor receiver which is the counterpart of the valve circuit 
shown in Fig . 8. Only one supply battery is required , whereas the valve circuit 
requires three different supplies. The transistor biasing system is explained 

in the text . 
































VOLTAGE 


This is the most advanced insulation and continuity 
tester of its type and incorporates a 
number of outstanding features. 


RANGES: 


The Transistorised 


Battery 

INSULATION 


"MEGGER" Tester 

Catalogue No. 40003 


CONTINUITY 


★ One-handed push-button operation. 

★ Re-chargeable battery — just plug straight 
into mains. 

★ Built-in A.C./D.C. voltmeter. 

★ Neon safety indicator. 

★ Stable-accurate readings. 

★ Clear, easy-to-read scales. 

★ Leather case, carrying strap and leads 
all inclusive. 

★ Shockproof case virtually unbreakable. 

A new ‘MEGGER’ product backed by 60 years of 
experience in electricians’ requirements. 


Insulation: 0.4 to 50 Megohms and infinity 
(with 1 Megohm mid scale). 

Continuity: 0 to -20 Ohms (with 1 Ohm mid scale). 

Voltage: 0 to 500 volts A.C./D.C. in 20 volt steps. 

PRICE: £44.10.0 Plus Sales Tax 

sole Australian agents. 



Writs for copy of publication No. 23 for further details. 



SAVE ON MY 




PACKAGE DEALS 


AND TRADE-IN (ON TAPE RECORDERS, TOO) 



Peter Clark, Managing Director of Magnetic Sound Industries, announces: 


HI-FI SYSTEM No. 1 

• ‘Trio” 10-watt stereo amplifier 
with bass and treble control. 

• Danish “Labcraft” turntable and 
arm with diamond stylus. 

• 2 co-axial _ , 

8-inch speakers. £95/15/- 


HI-FI SYSTEM No. 2 

• “Pioneer” SM 161, twin A.M. 
tuners, F.M., shortwave, 10 watts. 

• National or Dual recordplayer. 

• 2 Goodman’s “Axiom” 10-inch 
speakers. £128/10/- 


HI-FI SYSTEM No. 3 

• “Pioneer” 200A Golden Series 
twin A.M. tuners — F.M. — 
shortwave. 14 watts, rumble and 
scratch filter. 

• “Labcraft” 605 and All-Balance 
arm. 

• 2 Magnetic Sound 10-inch 3-way 
system — bass, _ _ __ 
middle and treble. £179 


DE-LUXE SYSTEM 

• “Trio” super de luxe twin A.M 
F.M. shortwave. 25 watts, 

rumble and scratch filter, loudness 
control, 21 valves. 

• ' Labcraft'' 605 All-Balance arm. 

• 2 Goodman's 12 inch “Axiom'' 

201 speakers. £259 


Amplifier Special 

Magnetic Sound ST100. 5 watts 
per channel, frequency res. 15 
18,000 c.p.s., bass-treble control, 
uses new 6GW8 audio tubes for 
maximum performance. Magnetic 
Sound price on| y £23/1 9/6 


SPEAKER SYSTEMS 

In your choice of cabinet—column, 
rectangular or slimline designs. 
Maple, teak or walnut. 

8-inch — 

Goodman's “Axiette". £26/19/6 
••National” 2 way, £23/10/- 
“Peerless” dual-cone. £19/10/- 

10-inch — 

Goodman's “Axiom" £33 

Magnetic Sound 3-way special 
with 3 actual speakers. £39/10/- 

12-inch — 

Goodman’s “Axiom” 201, £56 

Magnetic Sound “Super 3” axial. 
20 watts. 3 way system. £68/10/- 


Magnetic Sound can 
give you complete Hi-Fi 
service plus savings on 
every separate com¬ 
ponent or complete 
systems. 

Best cash deal. 

Best trade-in offer. 

New package deals. 
Interest-free terms. 

Tape recorders, too. 
Pre-recorded Tapes. 
Own repair service 

and Tape Recorder 
Hiring Service from 
20/- per day (rental 
payments go to pur¬ 
chase if you decide 
to buy). 


INDUSTRIES 


387 GEORGE ST., SYDNEY (2 doors from Kodak). BX3371. 
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enough in value in respect to the two 
resistors so that it cannot alter its 
charge appreciably at an audio rate. 

Now, when an audio component at 
the grid swings the plate current up 
and down, the voltage drop across the 
plate load resistor varies. As a result, 
the plate voltage itself varies at an 
audio rate. 

Since the capacitor cannot alter its 
charge at an audio rate, it simply trans¬ 
fers the VARIATIONS in plate voltage 
to the following grid, the variations ap¬ 
pearing at the grid and across the grid 
resistor as an alternating audio signal. 
The signal is then amplified by the 
second valve in the ordinary way. 

In other words, the coupling capaci¬ 
tor transfers the signal from plate to 
grid, but prevents the positive DC volt¬ 
age on the plate from cancelling or up¬ 
setting the negative DC bias voltage on 
the grid. 

Much more could be said about re¬ 
sistance-capacitance coupling, but the 
foregoing should convey the general 
principles involved. 

Just as the addition of one audio 
stage to a detector makes for a more 
sensitive and versatile receiver, so can 
further improvement be obtained by 
using two audio stages, with either trans¬ 
former or resistance-capacitance coup¬ 
ling. In point of fact, many domestic 
receivers in the early days of radio were 
designed around a detector and two 
audio stages. 

In such a case, the amplification can 
be of such an order that the use of a 
speaker can be considered, rather than 
headphones. The convenience of a 
speaker is obvious but it does need to 
produce a great deal more sound out¬ 
put than phones, if it is to be heard 
properly. 

This raises a special difficulty. If a 
speaker has to produce a lot more 
sound output or ACOUSTIC POWER, 
it has to be supplied with a lot more 
AUDIO POWER in the form of electri¬ 
cal energy. 

CURRENT CHANGE 

If we can cut a lot of corners to make 
the point clear, we can sav that most 
speakers and. of course, earphones oper¬ 
ate by virtue of a changing flow of 
current through their windings. There¬ 
fore a lot of acoustic output requiring 
a lot of audio electrical power can also 
be thought of as requiring a large change 
of current flowing through the windings. 

Now if a valve is to amplify without 
distortion, its plate current cannot swing 
beyond the limits of zero to twice the 
standing plate current. Therefore, if the 
last valve in a receiver is intended to 
draw onlv 1 .milliamo of standing plate 
current, the maximum plate current 
change it can effect through phones or 
speaker is plus and minus 1 milliamp— 
that is, from zero to 2 milliamps. 

Such a change might be plenty for 
phones but it certainly would not be 
enough to produce much output from 
an ordinary speaker. To operate a 
speaker, therefore, it is necessary to use 
in the last stage of a receiver a valve 
which can draw a higher standing plate 
current. With a signal, the plate current 
can then swing through wider limits. 

In point of fact, valve manufacturers 
have provided set designers with a whole 
variety of POWER OUTPUT or 
POWER AMPLIFIER valves, expressly 
designed for use in the final stages of 
receivers and amplifiers. They draw 
more plate current, of necessity, than 
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other comparable amplifier valves, and 
usually have a heavier filament or 
heater, to provide a more copious sup¬ 
ply of electrons. 

Throughout the discussion, also, we 
have assumed the use of triode valves. 
In actual fact, tetrode or pentode valves 
are frequently used as detectors or audio 
amplifiers, often giving higher gain or 
more efficient operation in particular 
circuits than comparable triodes. 

Just as further audio stages can be 
added to the one-valve reaction set, they 
can be added to a one-transistor reaction 
set. Figure 9 shows a two-transistor set 
formed by adding an audio stage to the 
circuit of Figure 6. Resistance-capaci¬ 
tance coupling is used just as in the 
valve circuit of Figure 8, the earphones 


A certain amount of gain or volume 
control effect can be obtained by vary¬ 
ing the setting of the reaction control. 
The more nearly this control approaches 
the position for oscillation, the louder 
will the signals become, and vice versa. 

The big difficulty with this method is 
that the setting of the reaction control 
also affects selectivity and it may easily 
happen that a position which gives ade¬ 
quate signal level may not give enough 
selectivity to select the wanted from the 
unwanted signals. 

Ideally, the reaction control should 
be operable for best detector perform¬ 
ance, with an entirely separate control 
for gain. 

Over the years, many methods of gain 
control have been devised, including in 



Figure 10. Volume or gain controls in yalve and transistor circuits. It should 
be stressed that these are only two of the ways in which the gain of the 
receiver or amplifier may be controlled . Many other ways are possible and 

are often used. 


being replaced in the collector circuit 
of tne first transistor by a 10K resistor. 

The bias for the audio amplifier tran¬ 
sistor is provided by a resistor connect¬ 
ing the base directly to the collector, 
rather than from the base to the nega¬ 
tive pole of the battery. This is done 
because it gives the transistor a measure 
of protection from a condition known 
as THERMAL RUNAWAY. There are 
other methods of providing such thermal 
stabilisation, but we shall not be able 
to discuss them here for lack of space. 

It is beyond the province of this 
chapter to discuss the many possible 
circuit arrangements of either valve or 
transistor designs, and, from the begin¬ 
ner’s point of view, individual designs 
have to be accepted and constructed on 
their merits. As knowledge increases, 
the general ideas conveyed by this article 
will gradually be supplemented by other 
knowledge. 

It should be mentioned also that the 
provision of high gain or amplification 
in a receiver can introduce the problem 
of OVERLOAD. The word is almost 
self-explanatory. 

On weak signals, the amplification 
available in a receiver may be iust 
enough to raise their level sufficiently 
to operate the phones or loudspeaker. 

If the same amplification is applied to 
signals which are already fairly strong, 
they will be amplified so much in, say, 
the first stage that they are too great 
for the second stage to handle. As a 
result, the stage overloads and produces 
a very distorted output signal—sounding 
rough and harsh to the cars. 

To avoid this difficulty, it is often 
necessary to include in a receiver some 
means of varying the amplification. To 
use another phrase, some method of 
VOLUME CONTROL or GAIN CON¬ 
TROL must be included. 


valve circuits the variation in filament 
voltage with a rheostat, variation in plate 
voltage or grid bias or variation of 
screen voltage in a pentode or tetrode. 
All of these schemes are open to criti¬ 
cism because, in reducing gain, they 
also limit the valve’s ability to handle 
strong signals, thereby introducing dis¬ 
tortion in many cases. 

Nowadays, the method adopted almost 
universally in audio circuits uses a poten¬ 
tiometer (see chapter 1). The relevant 
circuits are shown in figure 10. 

In the valve version, instead of the 
signal voltage being applied directly from 
one plate to the following grid, it is 
coupled through a capacitor to one end 
of a potentiometer. The following grid 
connects to the moving tapping. 

When the potentiometer is set so that 
the tapping is at the end connecting to 
the coupling capacitor, all the available 
signal passes to grid. With the tapping 
right down at the other end, the grid 
receives its normal bias but NO signal. 

At- intermediate positions, the grid re¬ 
ceives more or less of the signal for 
further amplification. Thus, moving the 
tapping by means of the control shaft 
and knob varies the volume of sound 
heard in the phones or speaker. 

In the transistor version, the same 
general principle of operation holds, but 
the potentiometer is wired in the re¬ 
verse direction because this is found to 
give a smoother control. The action 
is still the same, however, and the signal 
level is adjustable while the bias on the 
transistor remains constant. 

In designing a receiver, it is normal to 
place the control ahead of the first point 
of the circuit, which is likely to be 
overloaded. In simple receivers of the 
type which we have discussed so far, 
this would normally be between the 
detector stage and the first audio stage. 
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Research makes the difference 


TRANSCEIVER CR 106 


SPECIFICATIONS 


Circuit 

Transmitter — Crystal con¬ 
trolled. 

Receiver—Crystal controlled. 
Super-het with tuned RF stage. 

S conductors 

12 Transistors, 2 diodes. 

Antenna 

Telescopic, about 5' long. 

Range 

Depending on location—up to 
12 miles. 

Frequency 

Citizens Band (27.24 Mc/s 
preset). 

Input Power 

lOOrnW to output stage. 

Drift 

Within 0.005 per cent. 

Receiver 

Sensitivity luV for 50'mW out. 

Audio Output 

310mW to 550mW max. 

Current Drain 

Transmitter unmodulated. 
15mA: Receiver 9.5mA. 

Microphone 

Speaker used for talking or 
headset unit (extra). 

Speaker 

2" permag, 8 ohms. 

PMG Approval 

Ref. NW64/208: 20/1/64. 

Battery 

8 Penlight cells 1.5V ea. 

Accessories 

Leather Case, Batteries. 

Size 

6-5/8 x 2-9/16 x 1-13/16 in. 

Weight 

21 ounces. 


RANGE UP TO 12 MILES — VERY LIGHT WEIGHT: 

CITIZENS BAND —APPROVED BY P.M.G. 


21 


OZS. 


Produced by the well-known SONY Corporation 
the CB106 is a truly portable and highly efficient 
transreceiver with a range of up to 12 miles. It 
is small in size and weighs only 21 ozs. Crystal 
control of both transmitter and receiver ensures 
very high stability while the tuned RF stage in 
the receiver gives exceptional sensitivity and free¬ 
dom from interference. For field use a combined 
headset/microphone unit is available (optional 
extra). This gives hands-free operation. Approved 
by the P.M.G. Dept, the CB106 is ideal for any 
application calling for a small highly efficient 
portable transreceiver. 

PRICES: TRANSRECEIVER £38/0/0 
HEADSET £18/0/0 


JACOBY, MITCHELL & 

469-475 KENT STREET, SYDNEY 

MELBOURNE 

15 ABBOTSFORD STREET, 

NTH. MELBOURNE. 30-2491 


Co. Pty. Ltd. 

(MA8411) 

ADELAIDE 

77 WRIGHT STREET, 
ADELAIDE. LA5117 
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Research makes the difference 

4 TRACK STEREO 
>Q v7 IN JL® TAPE RECORDERS 

outstanding quality, reproduction, versatility 


MODEL TC-500 
PRICE £221 


© 2 full range balanced satellite speakers. 

• Sound on sound recording. 

• Dependable beltless mechanism capable of work¬ 
ing either vertically or horizontally. 

• Separate Mic/Aux level mixer controls. 

• 2 accurately calibrated VU meters. 

• 2 SONY F-87 cardioid dynamic microphones. 

• Tape speeds of 7± ips and 3$ ips. 

• Frequency response: 30-18000 at 71 (±2db at 

50-14000 cps) 

50-13000 cps at 3i ips. 

• Signal/Noise Ratio; 50db 

• Distortion: Less than 2% at—3db full output. 

© Tone Control: Either flat response or about db 
bass boost at 100 cps for low levels. 

• Output: 3 watts per channel. 

• Editing facilities: Instant stop lever. Automatic 
Tape Lifters, Fast Forward and Rewind, Manual 
Cueing and Digital Tape Counter. 

• Level Controls: Individual controls on each 




channel for playback, microphone and auxiliary 
inputs. Full mixing facilities. 

Flutter/Wow: Less than 0.15% at 71 ips. 

Less than 0.2% at 3 i ips. 


MODEL TC-200 
PRICE £167/5/0 

Compact and light weight. 

2 full range balanced satellite speakers. 

Public Address, tape teacher, sound on sound and 
trick recording. 

Variable Tone Control. 

2 VU Meters: Individual track selection. 
Recording Monitor through speakers. 
Transistorised pre-amplifier. 

Individual level controls on each channel. 

2 SONY F-96 dynamic microphones. 

Tape Speeds: 7± or 3£ ips. 

Frequency Response: 50-14000 cps at 7± ips, 
±3db 50-10000 cps at 7± ips. 

Signal/Noise Ratio: 46 db per channel. 

Flutter/Wow: Less than 0.19% at 7} ips. 

Less than 0.25% at 31 ips. 

Level Controls: Individual on each channel. 

Tone Control: 1 Control for treble boost or roll- 
off-operates on both channels. 

Editing Facilities: Instant stop lever, Automatic 
Tape Lifters, Fast Forward and Rewind Manual 
Cueing and Digital Tape Counter. 

Power Output: 1.5 watts maximum per channel. 
Weight: Approx. 271b. 


Available at ait leading stares — trade enquires welcomed 

JACOBY, MITCHELL & Co. Pty. Ltd. 


469-475 KENT STREET, SYDNEY (MA8411) 
MELBOURNE: ADELAIDE: 

15 ABBOTSFORD STREET, 77 WRIGHT STREET 

N. MELBOURNE. 30-2491. IA5117 
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A VERSATILE, BABY 
STEREO AMPLIFIER 

As a change from big, high fidelity systems, here is a stereo amplifier 
which is about as inexpensive and as simple as such an amplifier can 
be. It i$ compact, too, and of a shape and size which will allow it to 
be mounted in odd corners or in small portable cabinets, as the 
situation may demand. 

By John Davidson 


T HE decision to build a small ampli¬ 
fier stemmed partly from our recent 
encounters with portable record players 
and partly from a need which had be¬ 
come evident for something at the other 
end of the scale from our “Playmaster” 
designs; something as inexpensive, as 
compact and as versatile as possible. 

One role for such an amplifier is in 
the home, feeding a couple of stereo 
loudspeakers, which can be unpreten¬ 
tious or otherwise and provided with 
whatever baffling system the circum¬ 
stances may dictate. In such a role, 
it could give results at least comparable 
with a commercial stereogram. 

Alternatively, a small amplifier might 
be incorporated in portable record play¬ 
ing equipment, with in-built or satellite 
speakers, according to the space avail¬ 
able. 

This latter possibility dictated that the 
amplifier be compact and with 


one dimension as “narrow” as possible, 
allowing it to fit under a motor board. 
Hence the shape and layout of the unit, 
as pictured. 

As a further concession to versatility, 
we decided to attach the controls to 
shielded cables, rather than mount them 
permanently on the chassis. The arrange¬ 
ment isn’t quite as tidy but it greatly 
simplifies installation in a restricted 
space. 

To emphasise the aspect of versatility, 
we mounted our own prototype in a 
portable player cabinet picked up from 
one of our advertisers. By using tele¬ 
phone type jacks for the amplifier out¬ 
put, as indicated in the circuit, a stereo 
cartridge, and breaking into the pickup 
leads with a 5-pin socket and a slide 
switch, we were able to achieve the fol¬ 
lowing facilities: 

1. Use of a turnover stereo cartridge 
allows any records to be played, the 


slide switch permitting the channels to 
be paralleled to produce a mono signal, 
if required. 

2. Passing the pickup leads through 
a socket mounted just underneath the 
arm, allows the unit to be used purely 
as a portable playing deck, with a mono 
or stereo signal from the pickup avail¬ 
able directly to an external amplifier or 
tape recorder. 

3. The unit can be used as a portable 
mono player using either mono or stereo 
records, with both amplifier channels 
paralleled into the one in-built loud¬ 
speaker. 

4. If desired, the composite mono out¬ 
put can be diverted to an external high- 
quality single speaker, by simply plug¬ 
ging in. 

5. Plugged into the alternative jack, 
a second speaker will take over one 
channel only, making stereo available in 
conjunction with the in-built loudspeak¬ 
er. 

6. Two higher quality external speak¬ 
ers can be plugged in, one for each 
channel, the in-built speaker being auto¬ 
matically disconnected. 

If one is looking for a seventh fea¬ 
ture, it would be that the in-built ampli¬ 
fier, with any of its loudspeaker output 
arrangements is accesable through the 
same plug as is the pickup signal. It 
could therefore be used to amplify sig¬ 
nals from another source. 

In short, our prototype player has 
ended up as a real jack-of-all-trades 
unit, equally at home at a stomp party, 
in a quiet lounge room, or, in the den 
doing disc-to-tape dubbing. And, at the 
heart of it, is our new baby amplifier. 

From the circuit it will be seen that 
each amplifier comprises a 6GW8 triode- 
pentode valve and a small output trans¬ 
former. We used a Ferguson-type 
E7K15 but any equivalent type which 
will fit on the chassis will do. 

Actually, the better the transformer 
can be, in terms of size or quality of 
the laminations, the better will be the 
frequency response and the higher the 
power available to the speakers. Thus, 
if size and a little extra expense are no 
problem, the chassis could be scaled up, 
without otherwise modifying layout, to 
accommodate bigger output transformers. 

The circuit assumes the use of 15-ohm 
speakers and transformers to match. If 

Pictured above and below is our new 
compact general-purpose stereo 
amplifier. It is equally at home feed¬ 
ing a domestic built-in loudspeaker 
system, or in the cabinet of a port¬ 
able stereo player . The amplifier 
will operate successfully with almost 
any stereo crystal or ceramic pickup 
cartridge. 



POWER DIODES 


2M 

BALANCE 

CONTROL 


2 X 50 350VW 
CAPACITOR 
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Here is the circuit diagram of the little amplifier. The plug system included 
in the pickup wiring can be regarded as an optional feature, as also can the 
lack arrangement in the output circuit. For a permanent installation, the 
jack mounting holes can simply be grommetted and speaker wires anchored 
to an internal tagstrip. 


8-ohm speakers and 
transformers are used, 
the 10K. feedback resis¬ 
tors would need to be 
reduced to about 6.8K, 
while units in the 2 to 
3-ohm region would call 
for 4.7K. 

The power supply, 
built around a 225-0- 
225V., 50mA. trans¬ 

former, uses two 800- 
volt power diodes for 
full-wave rectification. 

These may cost more 
than a valve rectifier but 
save space and reduce 
heating. 

Filtering is provided 
by a double 50 mfd 
electrolytic capacitor of 
the twist lug type (Ducon 
ECD367 or similar) and 
a 10K, 3-watt resistor. 

The supply to the 
plates of the output 
stages is taken from the 
first filter capacitor. The 
voltage at the second 
capacitor and 6GW8 
screens is limited to es¬ 
tablish the overall cur¬ 
rent drain at 50 milli- 
amps, which is the nominal current 
rating of the power transformer. Hum 
level at the output can be considered as 
negligible. 

Because of the current limitation on 
the high tension supply, the power out¬ 
put per channel is limited to a little 
over 2 watts at the secondary winding. 
However, this power is more than en¬ 
ough for the built-in speaker and ample 
for loud room volume using more effici¬ 
ent and correctly baffled external speak¬ 
ers. 

FEEDBACK 

Feedback applied to the circuit is 
about lOdb, quits enough to give a use¬ 
ful reduction in distortion and to provide 
good loudspeaker damping. 

At the input end, the slide switch 
ahd socket arrangement allows access 
either to the pickup output or the ampli¬ 
fier input. 

Whether individual constructors 
bother v about this is a matter for per¬ 
sonal choice, though we do suggest re¬ 
taining the mono-stereo slide switch. 

When the amplifiers are operating into 
a common load, particularly with a 
stereo record, it is better to havei a 
common input signal. With different 
input signals, each amplifier would tend 
to load the other, with a consequent 
loss of total power output. 

The “balance” control has been 
mounted on the chassis as a pre-set 
function, on the assumption that this 
would be adequate for a non-critical 
installation. 

The resistors in series with the “hot” 
leads to the balance control are a com¬ 
promise between a desire to keep the 
load on the pickup as high as possible, 
and not to sacrifice too much effective 
gain. Reducing their value will give 
extra gain, with some loss of bass re¬ 
sponse. 

The parallel capacitors compensate for 
loss of treble response, due to stray 
and “Miller Effect” capacitance. 

As stated earlier, the whole approach 
to this amplifier, in a physical sense, 
was to keep the size down, in accord- 
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ance with our fit-it-where-you-can ap¬ 
proach. This dictated the use of a small 
power transformer, small output trans¬ 
formers and a compact layout above 
and below chassis. The separate ganged 
volume and tone controls are a further 
aid to versatility; they can be mounted, 
as necessary, to the inside face of the 
cabinet or on a plate bolted to one 
face of the amplifier chassis. 

From the photographs reproduced on 
these pages you will see the form in 
which the amplifier was built. The 
prototype chassis was made from a piece 


1 Chassis 91 x 21 x 1 inch, plus 
mounting flange. 

1 Power transformer, 225 volts per 
side at 50mA, 6.3 volts at 2 
amps. 

2 Output transformers, 7000 to 15 
ohms, (2-1/16in mounting 
centres). 

2 15-ohm loudspeakers. 

2 9-pin valve sockets, mica filled 
or ceramic for preference. 

2 6GW8 valves. 

2 Power diodes 800 volt type 
(BY100, OA211, AS3). 

2 phone jacks with isolated break 
spring (optional, see text). 

CAPACITORS 

1 2 x 50 mfd 350VW electrolytic, 
can type with twist lug mounting. 

2 50 mfd 25VW electrolytic. 

2 25 mfd 10VW electrolytic. 

2 .02 mfd 400VW paper or plastic. 

2 .0033 mfd 200VW paper or 


of 18-gauge aluminium measuring 12-J-in 
by 4iin and, when folded, measured 
9iin by 2£in by lin, with 3/8in mount¬ 
ing flanges at both ends. 

A blueprint will be made available 
through the query service but, once the 
major parts are on hand, there should 
be little difficulty in duplicating our lay¬ 
out from the photographs. 

Owing to the confined space, it is es¬ 
sential that the valve sockets be orien¬ 
tated in the direction shown in the wir¬ 
ing diagram and underchassis photo¬ 
graph. The triode grid (pin 1), although 


2 220K. 

4 1 OK. 

1 10K 3-watt. 

2 2700-ohm. 

2 180-ohm 1-watt. 

2 150-ohm. 

POTENTIOMETERS 
1 2 meg. pre-set tab. Lin. (A taper). 
1 Dual ganged, 2 Meg. Log. (C tap¬ 
er) per section. 

1 Dual ganged, 1 Meg. Log. (C 
taper) per section. 

SUNDRIES 

Miniature resistor strip, 2 pieces, 
9 pairs of tags. 

1 5-tag strip. 

Matrix board, 9 holes by 4 holes. 
12 eyelets. 

1 2 terminal, screw type connector 
strip. 

2 Knobs, 2 lin spacers, 3 3/8in 
and 2 lin grommets, nuts, bolts, 
solder, hookup wire, shielded 
cable, power cord, mains plug, 
metal for cable clamp. 


plastic. 

2 33 pF Plastic. 


57 


PARTS 

RESISTORS 

(half watt unless specified) 
2 1 Meg. 
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PLUG IN 
BRIGHTENER 


TRANSFORMERS 

for special applications! 



PICTURE TUBE BRIGHTENER 

A complete plug-in Transformer Unit to brighten 
and prolong the life of ageing T.V. picture Tubes. 
Fitted in seconds! 



TRANSFORMER KIT FOR 45 WATT 300V. DC/DC CONVERTER 

Comprising the lightweight “Toroidal” Power 
Transformer complete with Filter and R.F. 
Ferrox-cube chokes. 



POWER TRANSFORMER FOR 60 WATT 400V. DC/DC CONVERTER 

Build your own Converter and Save! Lightweight 
“Toroidal” Power Transformer Type PT2116. 



POWER TRANSFORMER FOR “MULLARD” BATTERY CHARGER 

Type PT2215 . . . specially designed for the latest 
“Mullard” Compact Battery Charger. 


Available from your local A. & R. Stockist. 

A&R TRANSFORMERS pty. ltd. 46 LEXTON RD„ BOX HILL, E.11, VIC., 

phones: 89 0238, 89 0239 




THE CHOICE OF VALUE-CONSCIOUS AMATEURS THE WORLD OVER 


DE LUXE 9-TUBE COMMUNICATIONS RECEIVER 


Model HE-30 


£73/5/- 

Inc. Sales Tax 
Terms Available'. 


• Tunes 550 KCS to 30 MCS in Four Bands • Built-in Q- 
Multiplier for Crowded Phone Operation $ Calibrated 
Electrical Band Spread on Amateur Bands • Stable Oscil¬ 
lator and BFO for Clear CW and SSB Reception • Built-in 
Edgewise S-Mefer. .. 

Sensitivity is 1.0 microvolt for 10 db. Signal to Noise Ratio. 
Selectivity is ± 0.8 KCS at — 65 db. with Q-MULTIPLIER. 
MATCHING RECEIVER SPEAKER-MATE HE-48 £4/17/6. 


PROFESSIONAL-QUALITY 14-TUBE COMMUNICATIONS 

RECEIVER 

Model HE-80 


£109/10/- 

Inc. Sales Tax 
Terms Available. 


• Dual Conversion on 6 Metres 9 5 Bands 550 KCS to 30 
MCS and 48 to 54 MCS • Product Detector Circuit for 
improved SSB reception 9 Separate BFO and Q-multiplier 
Circuits (can be used simultaneously) • Crystal Calibrator 

• Effective Automatic Noise Limiter • Voltage Regulated 
Power Supply. 

Features outstanding sensitivity, Q-multiplier selectivity and electri¬ 
cal bandspread. An ideal receiver for the amateur or short-wave 
listener. Calibration crystal is sold as optional extra. 

HE-81L 100 KC £4/9/6. 


L 


AFAVCTTC ELECTRONICS 

A >ll A Afl A A AS See the LAFAYETTE receivers 


Division of Electron Tube Distributors Pty. Ltd. 

All mail enquiries and orders to: 

VICTORIAN SALES CENTRE AND HEAD OFFICE 
3A WELLINGTON ST., PRAHRAN, S.I., VIC. 51-6362 


See the LAFAYETTE receivers and range of test 
equipment also at: 

E.T.D., 523 Old South Head Road, Rose Bay, 
N.S.W. 

TISCO AGENCIES, Overend and Hampton 
Streets, Woolloongabba, Q'LAND. 

MACK'S ELECTRONICS, 199 Rundle Street, 
Adelaide, S.A. 
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shielded inside the valve, must be re¬ 
mote from the output transformer and 
wiring in the interests of stability. The 
output pentode plate lead (pin 6) must 
also be as short as possible. 

The two speaker jacks were selected 
for their switching function and these 
have a separate contact which connects 
normally to the tip contact but breaks 
on insertion of a speaker plug. 

If the correct type is not available 
from your local supplier, they can be 
obtained through Messrs Watkin Wynne 
Pty. Ltd., 21 Falcon Street, Crow’s Nest, 
N.S.W. 

For the mains termination we used 
a screw-type connector strip bolted to 
the inside of the chassis. The incoming 
mains lead and the power transformer 
primary leads could be twisted together 
and anchored to one end of this block 
leaving the other end vacant for the 
power lead to the player motor. 

The termination unit by which the con¬ 
trols connect to the circuit is made up 
from a strip of matrix board, 9 holes 
by 4 holes, into which are fastened 12 
eyelets. Looking at the underchassis 
photograph this board is at the right 
hand side, channel 1 at the top and 
channel 2 at the bottom. The wiring 
diagram will assist in making the appro¬ 
priate connections to both sides of this 
board. 

The portable cabinet into which we 
fitted the prototype amplifier was the 
same unit as referred to on page 67 
of our February issue. 

To mount in it a Collaro 4-speed 
playing deck, obtained from the same 
“surplus” supply source, we had to use 
a 16-gauge metal base plate, positioning 
the motor very carefully and limiting 
the cutout to something which would 
just clear the “works” under the turn¬ 
table and pickup arm. In addition, one 
of the cabinet brackets supporting the 
base plate had to be re-positioned to 



terminate on a tagboard as shown, at 
one end of the chassis . The two 

components in series with each signal 
lead help to sustain the bass and 
treble response from a crystal pick¬ 
up. 

Radio , Television •& Hobbies , May, 1964 


HEATER 

WIRES 


EARTHED AT 
VALVE SOCKET 


Most of the amp¬ 
lifier stage wiring 
is concentrated 
around small tag- 
boards, as shown, 
both channels be¬ 
ing symmetrical 
in terms of lay¬ 
out. It is most 
important to keep 
the output plate 
lead clear of the 
input grid wiring . 

clear the trip mech¬ 
anism attached to 
the base of the pick¬ 
up arm. 

Last but not least, 
a small wedge had 
to be removed from 
the sloping panel 

behind the speaker compartment to speaker portions of the cabinet. The 
clear a 12-inch record. chassis, placed on its side was fitted 

While this provided something of an into the front of the case but deep 
exercise in ingenuity, it also allowed us enough to allow the speaker and baffle 
to check the amplifier in a cabinet to be returned to the correct position, 
which is about as small as a portable The controls, on their small separate 
4-speed player cabinet can be. plate, were mounted on the inside face 

To accommodate the amplifier chassis of the speaker compartment, with the 
we had to remove the lower half of a knobs against the front grille, 
plywood partition dividing the motor and To give access to the speaker jacks 



Be Paid What You 
are REALLY WORTH! 


£ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Stories 

Writing for Radio & TV 

Interior Decorating 

Etiquette & Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Life —Landscape 
Caricature & Cartoons 
Oil l Water Colour. 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Arch'.fecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account’cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales l Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C’wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept 526 SCHOOLS, 

SYDNEY: 400 Pacific H'way Crow's Nest. Tele.: 43.2121 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4I48 
PERTH: C’wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 

Please send Free Book on 


NAME (Mr, Mrs, Miss).AGE 

ADDRESS . 


..STATE...Dept. 526 


OCCUPATION .PHONE . 
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This dramatic picture was taken at the 
scene of a recent South Melbourne tim¬ 
ber-yard tire . Here 3UZ newsman, 
Gerard Flemming , takes the station's 
audience to the scene with an authentic 
on-the-spot recording . . . with a Fi- 
Cord 202 Portable Battery/Mains Rec¬ 
order. Complete fidelity and all the 
practical advantages of a full size re¬ 
corder are incorporated in this com¬ 
pletely portable, lightweight machine. 


* HEW! RE CHARGEABLE 
BATTERIES FOR FICORD 

Just arrived! This new unit con¬ 
sists of a small automatic charger, 
two special cassettes and two sets 
of rechargeable batteries. Now 
the PI-CORD 202 will be more 
versatile than ever before — and 
you’ll be sure of fully charged 
batteries all the time! 


Why do men of action select the FI CORD 202! 

Because i+'s compact, reliable and efficient! This versatile recorder 
weighs only 6^ lbs. , . . and completely satisfies the professional user 
and the enthusiastic amateur who demand high fidelity recording. 
That's why leading television and broadcasting stations specify the 
FI-CORD 202! 

INTERSTATE REPRESENTATIVES: 

NEW SOUTH WALES: Audio Engineers Pty. 

Ltd., 422 Kent Street, Sydney. 

Tel.: 29-6731. 

SOUTH AUSTRALIA: Eilco Sales, 233 
Rundle Street, Adelaide .. Tel.: 8-1259. 

QUEENSLAND: Sydney G. Hughes, 154-158 
Arthur St., New Farm, Brisbane. 

Tel.: 58-1014. 

WESTERN AUSTRALIA: Athol M. Hill, 842 

Hay Street, Perth.Tel.: 21-7861. 

TASMANIA: K. W. McCulloch Pty. Ltd., 

109 York Street, Launceston. 

Tel.: 2-5322. 

A.C.T.: Australian Physical Laboratories, 

P.O. Box 225. Canberra City. 

Tel.: 4-3010 (Mr J. E. Howe). 



Specifications 


c/s 

c/s 


plus/minus 

plus/minus 


i.p.s. for 
t i.p.s for 


• Frequency response: 

at 7’ 2 i.p.s.: 50-12.000 

3 d.b. 

At 3*4 i.p.s.; 50-8,000 

3 d.b. 

• Noise level: 50 db weighted. 

• Erase frequency; 60 Kc/s. 

• Back-wind: I 1 * minutes at 7’a 

4in spool of long-play tape. 

• Forward-wind: 2» a minutes at 7 

4in spool of long-play tape. 

• Input: Less than .2 mV at IN socket for 

fully modulated tape. 

• Output: Maximum 1 V at OUT Socket; this 
will not fall below .8Y when loaded with 
100 ohms. 

• Loudspeaker: Built-in 3in. Output — 

180 milliwatts. 

• Direct line recording: Voltage required to 

load tape to standard level——0.2 mV. 

+ 2 speeds: 7 1 * and 3 3 4 i.p.s. 

• Standard 4in spools. 

• Fast forward and fast rewind. 

• Manual and automatic volume control. 

« Built-in loudspeaker. 

• Extension speaker output socket. 

• Remote control facilities. 

• Safety record switch. 

• Easy-load battery cassettes. 

• Battery warning lamp. 

• Mains input. 

• Tape counter. 


Australian National Distributors for these famous products: 


mmn 



Head Office: 28 Elizabeth Street, Melbourne, Victoria. Tel. 63-8211, 63-8166. 
Sydney Office: N.R.M.A. House, 26 Ridge St., North Sydney, N.S.W. 92-3890. 
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a small* rectangular cutout was made in the 
side of the chassis. The cloth was first cut dia¬ 
gonally and peeled back; then the wood was re¬ 
moved and the cloth glued down again to dress 
the edges of the hole. 

As we said earlier, the resulting player is 
an extremely useful and versatile unit. 

However, one aspect of players like this must 
be stressed, namely, the likely problem of acous¬ 
tic feedback. With small, battery-powered tran¬ 
sistor players, acoustic feedback is less of a prob¬ 
lem, partly because of the limited power out- 


The amplifier in¬ 
stalled in a "surplus" 
record player cabinet, 
lying on its side under 
the front edge of the 
motor plate. Don't 
forget that some 
outlet should be pro¬ 
vided tor the heat 
generated. In this in¬ 
stance circulation is 
provided by the large 
cutout under the turn¬ 
table, and by the 
small fan which is 
part of the turntable 
motor. 


put and partly because of limited bass 
response. 

However, with the kind of player we 
have in mind here, acoustic feedback 
can be so severe as to render it virtu¬ 
ally useless. This arises from: 

1. The use of a stereo cartridge, which 
is sensitive to vibration in both the ver¬ 
tical and horizontal plane. 

2. The much greater available power 
output —a nominal 4 watts from the 
two channels. 

3. Better bass response, due to more 
favourable loading presented to the crys¬ 
tal pickup. 

While some good may result from 
bracing the cabinet this way or that, or 
from packing it here or there with foam 
plastic, far and away the most effective 
measure against acoustic feedback is 
spring mounting of the plate carrying 
the pickup and turntable. The more flex¬ 
ible its mounting, the better things are 
likely to be. 

In the cabinet which we used for the 
prototype, the main plate carrying the 
player mounts on rails suspended on 
rubber grommets. Unfortunately, there 


was so little room to spare around the 
Collaro motor that our 16-gauge motor 
board could not be kept entirely clear 
of the sides of the cabinet. The best 
that could be said was that it was not 
rigidly mounted; however, there was cer¬ 
tainly not enough resilience to combat 
acoustic feedback. 

What saved the day was the fact that 
the Collaro motor plate is itself pro¬ 
vided with spring mounts and these pro¬ 
vided a good deal of resilience between 
the motor plate and the metal baseboard, 
which itself was partially isolated from 
the cabinet. Together, the resilient 
mountings provided enough isolation to 
allow the unit to be played at full room 
volume without acoustic feedback be¬ 
ing evident. 

While frequent reference has been 
made to a particular cabinet and a 
particular player, our observation should 
be taken in a general sense The two 
golden rules might read: 

1. Never try to mount a player and 
a loudspeaker in the one small cabinet 
without making provision to “float” the 
playing deck as flexibly as possible. 

2. Make sure that the turntable and 
pickup base are attached rigidly to one 
another, so that they float together. 


This photograph gives an excellent idea of how the amplifier and record 
player were fitted to a "disposals" cabinet. Mounted on its side, the 
amplifier is set back far enough to clear the speaker magnet assembly. Note 
also the position of the controls on the front grill of the cabinet. 
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TW30: Latest and world's best Twin 12- 
watt all-transistor. 240V.A.C. and 12- 
18V-D.C. PRE-MAIN AMPLIFIER. 

£122 

W45A: Twin 18-watt pre-main stereo¬ 
mono deluxe amplifier with all tape and 

other attachments .£96/10/- 

W38: AM/AM FM SW Twin 14-watt 
pre-main amplifier-tuner with all attach¬ 
ments .£129 

W50: AM AM FM SW Twin 24-watt 
pre-main amplifier-tuner with all attach¬ 
ments and refinements. £176 

W24: Twin 10-watt push-pull stereo- 

amplifier .£58 


Bookshelf Speakers, 20" x 111* x 7 
Response 40-16,000 with 25-watt R.M.S. 
power. Handling without break-up 16 

ohms.. • • • • £75 

“Auditorium" floor type, 36" x 30“ x 8 * 
Response 30-16,000 with up to 60-watt 
R.M.S. power handling without break-up 

4, 8, 16 ohms.£230 

STA 15 Amplifier.£H6 

Control unit.£78 


■5“ Speakers: 

K KEF J "Celeste' 

model. 

Compact, 

18" x 10 3 " 

x 6T\ 241b, 15 ohms, 15 watts and 30 
watts peak. Bass Unit. Flux 10,500 with 
total flux 137,000, Maxwells H.F. unit 
15,000 and 53,500 Maxwells. Capable 
of extremely High Frequencies. Bass 
Driver in this small enclosure is very 
smooth from 600 down to 40 eyes. 62gn. 

SPECIAL 

Local enclosure for Floor or Book¬ 
shelf 24in x 15in x lOin with Celeste 
Tweeter and Bass Driver Response 
smooth down to 30 eyes. Tweeter 
above 16,000, complete . . £80/5/ 

Celeste Tweeters.£ 16 / 18/6 

Celeste Drivers.£ 29 / 13/4 

K1 Baffles, complete.£75 

Dual 1009 Turntables, 
from.£47/15/- 

Atl brands speakers , pickups, 
turntables, cabinets available. 

Write, phone or call for 
quotation or demonstration. 

GRAMDECK TAPERECORDERS £24/10/- 


ASDIC STEREO SPECIALTY 

166 GLEBE ROAD, GIBE, N.S.W. 

TEL MW 1014 

BRISBANE AGENCIES 

16 STAKLEY STREET, SOUTH BRISBANE, 
QUEENSLAND, TEL 4-5466 













































MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


CERAMIC SOCKETS 

Min. 7 and 9 Pin. Skirted .. .. 3/6 ea. 


MIN. PLUGS & SOCKETS 

3, 4 and 5 Pin. 2/ pr. 


MIN PHONE PLUGS 

Suitable for Transistor Radios, Transistor 
Tape Recorders, etc. 1/11 ea. 

7in. TAPE SPOOLS 

Fit all makes recorders. 6/ 


AERIAL FOR TRANSISTOR 
PORTABLES 

7in to 39in.13/6 ea. 

4in long extends to 18in. 5/ ea. 

Have double thread to fit all makes of portables. 



Supplied complete with test leads 

Brand New Multimeters 

60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 
A.C. D.C. CURRENT 

Ranges Ranges Ranges 

0-10V' 0-10V O-IMA 

0-5 0 V 0-50V 0-100MA 

0-250V 0-250V 0-500MA 

0-500V 0-500V 

0-1000V 0-1000V 

OHMS Range — 0-100,000 OHMS 


TERM BLOCKS 

2 Colours ... 1/6 ea. 

3 Colours. 2/ ea. 

TEST LEADS 

With Banana Plugs . 4/6 pr. 

With Small Pins. 4/3 pr. 

With Alligator Clips . 4/6 pr. 


"TMK" MODEL MD-120 
MULTITESTER 
£7/9/6 Tax Paid 

Ranges: 

DC Voltages: 0-3-60-300-600-3000V 

(20,000 ohms/V). 

AC Voltages: 0-6-60-120 600-1.200V 

(10,000 ohms/V). 

DC Current: 0-60 MA, 0-12-300 MA. 

Resistance: X10, XIK (300 ohms and 30K 
ohms at centre scale). 

Decibels.—20 db to + 63 db in 5 ranges. 

OFF Position: When the tester is not 
used, the switch is to be act at 
OFF position. 

Size: 4V*in x 3'Ain x lin. 


Mod. ITI-1 Signal Injectors 

Ideal for the serviceman, Home¬ 
builder, etc. It produces an audio 
signal rich in harmonics. 

Indispensable for checking transistor 
sets. 

Fitted with 4 Penlite Batteries. 

Priced at only 40/- 


NEW ELECTROLYTIC 
CONDENSERS 

24 mfd. 150 Volt. 1/ ea. 

Can Type. 


TRANSISTORS & DIODES 

!N 297 .. .. 4/9 I 2N 301 . 30/ 

2SA 80.15/ l 2N 483 .... 14/6 


MINIATURE ELECTROLYTIC 
CONDENSERS 


7 Valve All Wave Receiver, 
complete 2 8" Speakers and 
Tweeter £20 (less Cabinet) 
F.O.R. 


Wire Shelves 20" x 14f", 
suitable Barbecues, Fridges, 
Display, etc. 2/- ea. (Weight 
3 lbs.) 


Brand New *H.P. 240V. 50C. 
A.C. Motors, 1440 R.P.M. 
£6.10.0 F.O.R. 


Genuine Army Prismatic 
Compasses. Card type. 

55/- ea. 


10 mfd. 

3 Volt. 

.3/ 

ea. 

70 ” 

15 M . 

.4/ 

ea. 

75 ” 

12 ••. 

.3/6 

ea. 

100 ” 

25 ”.. 

.4/6 

ca. 

50 " 

15 ”. 

.4/ 

ea. 


MINIATURE BANANA 
PLUGS & SOCKETS 

5 Colours_1/6 pair 


CRYSTAL & MAGNETIC 
EAR-PIECES WITH PLUGS 
10/6 ea. 


STEREO STETHOPHONES 

Hi-lmp. Crystal . 29/6 

Lo-Imp. Magnetic . 33/6 


NEON TEST SCREW-DRIVERS 

110V to 380V . 5/6 ea. 

Spare Neons. . 2/6 ea. 


NEW ELECTROLYTIC 
CONDENSERS 

50 mfd. 3 Volts. 1/ ea. 

2 mfd. 200 Volts. 1/ ea. 

250 mfd. 25 Volts . 1/ ea. 

ALL ET Type. 


SPECIALS 

Insulated Alligator Clips. 1/ ea. 

Torch Globe Holders. 3d ca. 

150 MA Fuses. 1/ dz. 


Valve Cans (Suit 7 pin min. 
sockets) 1 /- each or 9/- dozen. 

500 mfd. 25V.W. Capacitors 
1/- ea. 


TAPE SPECIALS 

2i" x 100FT. Message Tapes 

4/6ea. 

3" x 400FT. T. Play Tapes 

14/6ea. 

7" x 1800FT. L. Play Tapes 

50/-ea. 

5i" x 1800FT. D. Play Tapes 

63/-ea. 

7" x 2400FT. D. Play Tapes 

78/-ea. 

7W, W.W. 10K Resistors ..1/ ea. 
5W. W.W. 20K Resistors, . . 1/ ea. 
S/C 11 to 420 PF 2 Gang H. 

Condensers .7/6 ea. 

.25 m Tab Pots.1/ ea. 

Collaro Grammo motor Field 

Coils.5/ pr. 

5 Pin'Amphenol Sockets.. .. 6/ dz. 
Octal Amphenol Sockets. . . . 7/6 dz. 
Ceramic Trimmers 3-30 PF . . 6/ dz. 
10A. D.P. Flush Wall Switches 3/ dz. 
10A. S.P. Flush Wall Switches 3/ dz. 
400 MFD. 12V E.C. Conds . . 6/ dz. 
5in Tape Spools .4/ ea. 


All purpose 240V A.C. Solen 
oids. 20/- ea. (Weight 3 lbs.) 

uiiiiiMiiiiiiiiliiumiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiniiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiihr 

TRANSISTORISED INTER-DOM SYSTEMS I 
FOR ROME I OFFICE 

| FROM 7 STATION AT.£28/12/6 f 

” 4 ” ” ..£19/10/ 

” 2 ” ” ..£6/13/6 

2 ” ” £5/12/6 home use only. 

Front Door Phones, 37/6. Inter-office Phones, £6/19/6. 

All Systems complete with wire and batts. 1 

?jntiiiiiiil(jgliitiiiiiiiitiiiiimiiiiiiiimiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiii^. 


290 LONSDALE ST ., MELBOURNE . FB3711 
Call or write Note! Trade Supplied 
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A FULLY PROTECTED 
20,000 OHMS/VOLT 
MULTIMETER 


This article introduces a project which will be of special interest to 
laboratory workers and radio servicemen—a high performance 20,000 
ohms-per-volt multimeter. Overload protected, the new instrument offers 
more than thirty separate measuring ranges and is ideal for servicing, 
experimental and development work. Much of the usual wiring is replaced 
by a printed wiring board, which simplifies its construction. 

By Jamieson Rowe 


PART ONE 


maintain when subjected to continuous 
professional use and the inevitable pro¬ 
portion of accidental overloads. 

Quite often, repair involves sending the 
instruments back to the agents or even 
right back to the manufacturer overseas. 
On-the-spot repair is usually out of the 
question, as most of the units are of 
integral construction using special com¬ 
ponents. The components are often un¬ 
marked and circuits are rarely available. 

There is thus a definite need through¬ 
out the electronics world, and parti¬ 
cularly in the servicing field for a robust, 
reliable meter constructed from easily- 
available locally-made components and 
designed for easy assembly and repair. 
And if it could be fitted with overload 
protection as well, so much the better. 

Consideration of these factors has led 
us to design this new instrument. We 


T HE multimeter or “VOM” (volt- ing Multimeter'’ than as a full descrip- 

ohm-milliammeter) is probably the tive article of a new instrument. The _ _ _ _ 

most often used of all test instruments, circuit given was, in fact, that of Janu- f ee j t j iat j t w iU satisfy both the con- 
It is used to measure circuit operating ary, 1958, to w£ich had been added fj rme d “do-it-yourself’ fans, and the 

voltages, to check current drains, to silicon diode overload protection. many people requiring a ^reliable and 

measure resistors, to check for short- Since 1960, we have not described easily maintained service instrument, with 
circuits, open-circuits and leakages, to, further multimeters because we knew a high order of immunity to overload 
measure power output, to check batteries that readers could buy themselves • a “bashes.” 

and for countless other tasks. ready-made unit for considerably less We must stress, however, that you 

Small wonder, then, that to date < than *h e parts for a project instrument, will DEFINITELY NOT be able to con- 

Radio, Television and Hobbies has We felt that very few readers would struct this instrument for Jess than you 

described quite a number of them _ . ^e interested in building a multimeter, would pay for many imported instru- 

18 to be exact. The first three were tf doing so involved a definite financial ments with similar ranges. It will in fact 
described in an article of May, 1944, loss. cost you appreciably « MORE than such 

entitled “Designing and Building A Two factors have caused us to revise. instruments—the components 'Will cost 
Multimeter ” while the last was the our views and describe the instrument something like £35, whereas £20 will 
“Bench-Styie Multimeter With Overload shown in the photograph. buy quite an elaborate imported meter. 

Protection’ of January, I960. One is that ever since the 1960 article 

a i _ r ^ appeared, we have received a small but NUI UHfcAr 

A large number of th , ... steady stream of letters asking if we j n other words this nroiect should 

WOU,d des T ibe , \ ne *. M ° St ° f the , no[ n be 0 regarde°d r as a cl?e£ of pro 
valuable experience and insight into wnte , rs .realised that rolling your own v iding yourself with a multimeter. If you 

multimeter SocratiSn and b se t ? asn } economical-they simply pre- want a cheap meter, you will do better 
multimeter operation, ana Decause in f erred doing so on the grounds that the to buv o he of the manv Japanese units 
doing so they were able to save money. eXDerienre b and c a tisfaction Pained far -1 ay one or rne many Japanese unns 

This was due to the fact that, particu- ou t we i e hed anv financial loss'" ♦ , n - 

larlv when the earlier instruments were ou ii; eigne r any nnanciai loss. Well now, to proceed. One of the 

lariy wnen tne earner insirumenis were jhe f ac tor is that talks with n rs t thinps which we had to consider 

described, a ready-made commercial m- • nersnnnel enpineers and evneri- U 8 - s y nicn We naa 10 consiaer 

ktmment mst rnnsiderahlv more than a service personnel, engineers ana experi- when designing the new meter was its 
strument cost consiaeraoiy more man a menters h ave shown us that for many sensitivity 

kit ot parts- applications imported meters prove unsat- ' Our past multimeters all had a basic 

Time brought changes, however, and )S factory. While they have a relatively sensitivity of 1,000, ohms-per-volt. This 
in this case it brought large numbers of low initial cost, they tend to be some- involved the use of a 1mA meter move- 
inexpensive multimeters imported from w hat unreliable and rather costly to ment wh ch is both rug^d^nd m^dest 
such countries as Japan. ’* 


Because of this, the price of commer¬ 
cial instruments gradually fell while 
that of components remained relatively 
constant. As time passed, the financial 
incentive for constructing one's own 
multimeter slowly dwindled away. 

In fact, when the January, 1960. 
article was published, the incentive had 
“reversed its polarity” and had become 
a deterrent. One could buy quite an 
elaborate imported instrument for less 
than the cost of the parts needed for 
a modest home-built unit. 

We were aware of this at the time, 
and we presented, the article more as 
“How To Add Protection To Your Exist- 
Radio, Television & Hobbies, May, 7964 



Figure 1: The overload protection 
circuitry in the new meter is identi¬ 
cal to that used in our previous 
protected meter, as the movement has 
the same voltage sensitivity . 


in price. 

In much of the circuitry encountered 
in the past, such a meter was quite 
adequate in sensitivity for most measure¬ 
ments. However, the coming of television 
and transistors has altered the situation 
somewhat. In many sections of a tele¬ 
vision receiver the loading imposed by 
a 1,000 ohms-per-volt meter upsets nor¬ 
ma) opt'ration and gives misleading read¬ 
ings. Similar things tend to happen in 
transistor circuits. 

The modern multimeter it would 
appear, must be somewhat more sensitive 
than 1,000 ohms-per-volt. But just how 
sensitive should it be? 

From the electrical point of view the 
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MASTER ELECTRICS ra. m. 


A WHOLLY OWNID 
SUBSIDIARY OP 
MOTOR SPARIS 
LTD. 



PRICE OF 1001 KIT 
PRICE OF 1002 KIT 


£5/19/6 

£9/19/6 


ELECO ELECTRONICS KIT 

ELECQ Educational Electronic Kits are ideal for the radio beginners. A large 
number of units such as crystal sets, transistor sets, intercoms. Morse practice 
sets can be bUilt up with these kits. No soldering is required and full, simple 
instructions are given for ail circuits, together with wiring' diagrams, etc. 
Anyone can follow these instructions and make some very efficient and worthwhile 
units. A baseboard and all necessary parts are supplied. The following circuits 
can be made up from the 2 kits and all Instructions and details are supplied in 
the form of handbooks with diagrams and information on how the circuits work, 
etc. Model 1001. CIRCUITS THAT CAN BE CONSTRUCTED. 1. Germanium 
Diode Radio. 2. Germanium Diode Radio. 3. 1. Transistor Radio. 4. Germanium 
Diode 1 Transistor Radio. S, Germanium Diode 1 Transstor Radio. 6. Grounded 
Base Detector 1 Transistor Radio. 7. Grounded Collector Amplifier. 8. Grounded 
Emitter Amplifier. 

MODEL 1002. 

1. Germanium Diode Radio. 2. Ger¬ 
manium Diode Radio. 3. 1 Transistor 

Radio. 4. Germanium Diode 1 Transistor 
Radio. 5. Germanium Diode 1 Transistor 
Radio. 6. Grounded base Detector 1 Tran¬ 
sistor Radio. 7. Grounded Collector Amp¬ 
lifier. 8. Grounded Emitter Amplifier. 9. 
Resistance Coupled 2 Transistor Radio. 
10. Germanium Detected 2 Transistor 
Radio. 11. Transformer coupled 2 Tran¬ 
sistor Radio. 12. Short Wave Radio. 13. 
Radio Frequency Oscillator. 14. Morse 
Code Practising Set. IS. 2 Transistor 
Audio Frequency Oscillator. 16. A2 Tele¬ 
graph Transmitter. 17. Wireless Micro¬ 
phone. 18. 2 Transistor Intercom. 19. 
2 Transistor Audio Frequency Amplifier. 
20. Signal Tracer. 

After building these circuits many more 
experimental hookups could be built ac¬ 
cording to the experience of the operator. 



WIZARD PANEL METERS 

We now have 4 sizes in these popular meters as listed below. All meters have Zero adjustment 
and are accurate to within 2 1 2 p.c. D.C. models have moving coil movements and A.C. 
voltmeters have moving coil with rectifier. Special prices are available for quantities. 
Please write for particulars. 



2-INCH METERS M052 
SQUARE BAKELITE CASE 

30 amp D.C. £2 5 0. 


1 MA D.C. £2 2 0. 30 amp D.C. £2 5 0. 
1 amp D.C. £2 2 . 30-0-30 amp D.C. £2 5 0. 
5 amp D.C. £2 2 0. 

15 amp D.C. £2 2. 20 Volt D.C. £2 2 0. 



31-INCH METERS M065 
ROUND BAKELITE CASE 

50 micr amps D.C.. 4 13 0 

100 micr amps D.C. 4 1 0 

500 micr amps D.C. . 3 0 0 

1 ma D.C. 2 20 

10 ma D.C. .. . 2 2 0 

50 ma. 2 2 0 

100 ma. 2 2 0 

1 amp D.C. 2 2 0 

5 amp D.C. 2 2 0 

15 amp D.C. 220 

30 amp D.C. 2 5 0 

30-0-30 amp D.C. 2 5 0 

50 amp D.C.2 13 6 

50-0-50 amp D.C. 2 13 6 

5 amp A.C. 2 2 0 

20 Volts D.C. 220 

50 Volts D.C. 220 

100 Volts D.C. 2 2 0 

300 Volts D.C. 2 2 0 

300 Volts A.C. 2 2 0 

SPECIAL NOTICE 

AQ parcel* sent Registered Post unless other¬ 
wise stated. Postage or Freight must be 
included with order. 



MR2P SMALL SQUARE 
CLEAR PLASTIC 

SIZE 1.21/32 x 1.21/32 
HOLE DIAMETER 1 i" 

0-50 micro amp DC. 413 

0-100 micro amp DC. 4 1 

0-500 micro amp DC. 3 0 

0-1 ma DC. 2 2 

0-10 ma DC. 2 2 

0-250 ma DC. 2 2 

0-500 ma DC. 2 2 

0-1 amp DC. 2 2 

0-5 amp DC. 2 2 

0-15 amp DC. . 2 2 

0-30 amp DC. 2 5 

0-20 volt DC. 2 2 

0-50 volt DC. 2 2 

0-300 volt DC. 2 2 



4-5/8” x 4-1/8” MR4C 
CLEAR PLASTIC CASE 

50 micro amp DC. 5 10 

100 micro amp DC. 4 10 

500 micro amp IX*. 3 15 

1 ma DC. 3 10 

5 amp DC. 3 10 

5 amp AC. 3 10 

15 amp IX*. 3 10 

30-0-30 amp DC. 3 15 

20 volt IX. 3 10 

50 volt DC. 3 10 

100 volt DC. 3 10 

300 volt DC. 3 10 

Add 12Sales Tux to all Prices. 


EXTRA SPECIAL 



Elec. Phone Loud Hailer with inbuilt 
transistor amplifier. Operates on 4 
torch cells. Ideal for use on boats, 
sports grounds, etc. Supplied with 
batteries. 

A real bargain at . . . . £7/19/6. 



HIOKI TH-J30 Multimeter 

A very useful meter at a reasonable price. 
Sensitivity on AC volts, 2000 ohms per volt. 
Sensitivity on DC volts, 4000 ohms per volt. 
Ranges AC volts 0-10. 50. 250, 500, 1000. 
DC volts 0-10. 50. 250. 300. 1000. DC cur¬ 
rent 0-250 micro amp. 10 ma, 250 ma, Ohms 
0-5000 ohms. 500.000 ohms. Inductance: 
10H to 1000H. Capacity: 250 pf to .1 mfd. 
Decibels: —20 to +22 to +36. The front 
panel is made of black bakelito and the case 
is metal. The dimensions are 5 x 3 Vi x 
1-V4 inches. Weight 17oz. Price £3/12/8, 
plus 12'/2 per cent tax or £4/1/9 including 
tax. plus freight. 

Hioki TH-P60 pocketsize Multimeter. Size 
only 2'V* x 4 x P /2 in bakelite case. Sen¬ 
sitivity 2000 ohms per volt. 

Ranges: 0-5. 50, 250, 750. AC volts. 

0-5. 50. 250. 750 DC volts. 

0-250 ma DC current. 

0-100,000 ohms resistance. 

Price only: £2/15/3, plus 12'/i per cent 
Sales-tax. Total £3/2/2, plus freight. 


547 ELIZABETH STREET, MELBOURNE — PHONE 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RTVERINA 
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more sensitive the meter the better, fairly 
obvmusly, as high sensitivity means less current 
required to operate the meter and consequently 
less loading, on the circuit under test. But it is 
also obvious that a compromise must be made 
in the interests of cost and mechanical strength. 

In general, the more sensitive a meter move¬ 
ment. the more expensive it becomes—in the 
range of meter types and sensitivities which 
directly concern us here, that is. Thus reduced 
loading is loading to be gained at an increase in 
instrument cost. 

It is also a general rule that increased 
sensitivity goes hand in hand with increased 
fragility. Coils must be made with more 
turns yet lighter in weight; bearings must 
be made more delicate in order to have 
less friction, and so on. Thus, the more 
sensitive a meter movement becomes, the 
more fragile it tends to become, and the 
less robust becomes the instrument as a 
result. 

Modern techniques have made meters 
less fragile than they have been in the 
past, it is true. Movements with “taut 
band” and “sprung jewel” type suspen¬ 
sion (to name two types) can be made 
quite robust down to sensitivities of 20 
microamps. However, the general rule 
regarding fragility is still true. 

With circuit loading, cost and 
mechanical ruggedness all considered, 
we are of the opinion that a satisfactory 
compromise for the meter sensitivity is 
to use a 50 microamp movement. This 
gives a fundamental DC voltage sensitiv¬ 
ity of 20,000 ohms-per-volt. 

In most circuits, the current drawn by 
a 20,000 ohms-per-volt meter is neg¬ 
ligibly small, and does not effect the 
usefulness of readings. The price of loc¬ 
ally-made 50 microamp movemements is 
quite reasonable (£7-£9), while they are 
also quite rugged. 

With the matter of sensitivity settled, 
the next thing to be considered is over¬ 
load protection.. Even in the hands of 
the most careful users, a meter will 
occasionally find itself connected across 
a circuit in what might be called an 
“embarrassing” condition. Connected to 
a source of voltage with insufficient mul¬ 
tiplier resistance in series, perhaps, or to 
a current source without the correct 
shunt. 

When designing a multimeter, there¬ 
fore, it is very desirable that some form 
of overload protection be provided—at 
least for the meter movement itself. 

SWITCHING 

Of course, a carefully-planned range 
switching system can do a lot towards 
making such accidental overloads less 
frequent, and in the following article we 
will see how our new instrument has 
been designed with this in mind. But 
this does not solve the problem of over¬ 
load when it does actually occur. 

As we mentioned earlier, the January 
1960, instrument was protected from 
overload by a pair of silicon power 
diodes placed across the meter itself. The 
forward characteristic of the diodes is 
such that, for currents corresponding to 
normal deflection, they have no effect 
upon meter operation; for currents which 
would normally overload the meter they 
provide quite heavy protective shunting. 

As it happens, the self-same system 
can be used with a standard 50 micro- 
amp 2,000 ohm meter movement. At 
voltages below and up to about three 
times the full-scale deflection voltage 
(lOOmV), the silicon diodes draw but a 
tiny fraction of a microamp, and have 
no discernible effect upon the meter 
readings. Yet above 300mV their resist¬ 
ance drops sharply, virtually short- 
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Figure 2; A full-size reproduction 
of the meter face of the new in¬ 
strument. The use of only four 
scales makes the instrument easy 
to read and reduces the likelihood 
of error . 

circuiting the 2,000-ohm meter at some 
500-900 millivolts (depending on the 
diodes and on the temperature). 

The meter voltage thus cannot rise 
appreciably above this figure and, as 
this corresponds to only a five to nine 
times overload, which most meters can 
handle without damage, the possibility 
of the meter being ruined is greatly 
reduced. (This is necessarily a rather 


brief discussion of overload protection. 
For a more detailed treatment, readers 
are referred to the articles of Decem¬ 
ber, 1959, and January, 1960.) 

We know of quite a number of 
meters which were fitted with this type 
of protection following the December, 
1959, and January, 1960, articles, and 
we have yet to hear of one of them 
being damaged. This speaks for itself, 
particularly as some of them have been 
in almost constant use at a local tech¬ 
nical college. 

The basic meter circuit of our new 
multimeter is shown in Figure 1, show¬ 
ing the two diodes across the meter. 
Two diodes are necessary so that the 


Every Switch-user wants 

ABSOLUTE RELIABILITY 



RELIABILITY has been carefully built-in to this wide-range of 
OAK. CUTLER-HAMMER, NSF and other world-renowned designs 

More than 1,000 types available . Write for details of Rotary , push-button, 
piano-key, lever types, tool handle, push-push, slide, rocker, automotive, 

1 industrial and service approved types to:— 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 YORK ST., SYDNEY. 2-0233. 

AMALGAMATED WIRELESS (AUSTRALASIA) LTD. MELBOURNE. 67 9161; HOBART. 3 3836; NEWTON 
MCLAREN LTD. ADELAIDE. 510111; CHANDLERS LTD. BRISBANE. 31 0341; CARLYLE & CO. LTD. 
PERTH. 21 9331; ATKINS (W.A.) LTD. PERTH. 210101. 
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THE COMPLETE RANGE OF 


SPEAKERS 


WHARFEDALE SPEAKER "Super 10/RS/DD" 


WHARFEDALE SPEAKER "Super S/RS/DD" 


"LEAR” 

AMPLIFIERS 

We've a complete 
range of the world 
famous "Leak" Amp¬ 
lifiers. 


0RT0F0H 


We’ve not only stocks of the 3 "Wharfedale" Speaker Units (above) 
but the complete range of Wharfedale Speakers, Tweeters and associated 
sound accessories! Our experience over the past 2S years has shown 
us that the Wharfedale Speaker frequency ranges are usually conservatively 
quoted . . . this Is always an added incentive for buying, particularly 
with sound reproduction equipment! Keeping with the Magrath "Value 
for Money" policy, out sales services include a skilled team of sales 
personnel, not ro mention the added advantage of our convenient CITY 
address for lunch-time shoppers. Don’t hesitate to write for the Wharfe¬ 
dale Speaker catalogue and Price Lists, indicating the units you're 
interested in. 

"WHARFEDALE" PRICES 
AT MAGRATH'S 

"You can't cut prices without cut¬ 
ting Quality" ... we feel Wharf- 
dale has EXTRA Quality (as time 
has shown) ... so compare the 
Magrath prices with other brands 
and see for yourself 1 


MAGRATH'S FOR 


PICK-UP ARM SMG 212 

It’s often been said that the "Ortofon" is the world’s 

finest pick-up! We agree, and w# feel that the buyina 

popularity of the "Ortofon" SMG 212 from Magrath’s is 
due to the specially shaped arm that eliminates turntable 
levelling (up to 30 deg.) . . . there are many otner 

features of the "SMG 212" so it would be worth your 

while to write for further technical data . . . we’ll post 
it "obligation free." 

'LEAK PISTON ACTION 
SANDWICH SPEAKER 

The visual attributes of the "Sandwich 
Speaker" are also important ... in 
Scandinavian woods or walnut the cabinet 
is finished on four sides. Dimensions are 
26" x 15" x 12". Weight 491b. For 
further technical details on the "LEAK" 
piston action sandwich speaker ’phone 
o: write us at MAGRATH'S, we’re wait¬ 
ing to help you. 


SPU CARTRIDGES 


The "ORTOFON" quality stereo cart¬ 
ridge SPU-T is now available with an 
elliptical stylus, Model SPU-T/E. "The 
improvements are, of course, subtle 
by the standards of most listeners, 
but keen-eared music lovers with 
wide-range speakers will appreciate 
the difference. 


J. H. MAGRATH & CO. R T Y. LTD. 

208 LT. LONSDALE STREET. MELBOURNE, VICTORIA, PHONE FB 373 1 
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meter may be protected from overloads 
of either polarity. 

The 100-ohm resistor is included for 
current limiting, to offer a measure of 
protection for the diodes themselves. 
It saves one having to replace one or 
both of the diodes each time an over¬ 
load occurs, and makes the circuit vir¬ 
tually overload-immune under all except 
the most adverse conditions. 

Of course, the 100-ohm diode pro¬ 
tection resistor must be taken into 
account when the various ranges are 
being provided with multipliers and 
shunts, for it effectively makes the meter 
a 2,100-ohm unit. But more of this 
later on. 

Let us now turn, to the matter of 
measuring ranges. The first thing which 
should concern us here is the number 
of scales which are required on the 
meter face, and the relationships be¬ 
tween them. 

JUST CRITICISM 

Perhaps one of the criticisms most 
often directed toward multimeters, as 
a class, is that their meter faces tend 
to be cluttered wtih innumerable (it 
seems) scales and figures, making it 
difficult to determine just what a cer¬ 
tain deflection really means. 

With a great many meters, this criti¬ 
cism is quite just. The face is often 
occupied by large numbers of scales, 
each in turn provided with multiple 
sets of numerals. There are often addi¬ 
tional oblique lines, coloured areas or 
symbols which are intended to signify 
various relationships between the scales. 

It all makes reading the meter more 
difficult, and increases the likelihood of 
making an incorrect reading. The ques¬ 
tion therefore arises as to whether it 
is possible to simplify the meter face 
by a suitable arrangement of the ranges 
and their scales. 

There are various things which must 
be considered in this regard. One must 
usually have a separate scale for resis¬ 
tance measurement, as the resistance 
deflections follow a hyperbolic relation¬ 
ship rather than the linear one followed 
by voltage and current deflections. 

It is also impractical to give all 
current and voltage ranges an exact 
10:1 relationship between each other, 
so that they may all use* the same 
meter scale. Such a large ratio between 
ranges results in poor readability and 
reduced accuracy for quantities which 
happen to produce a deflection which is 
small but greater than one-tenth full 
deflection. Stepping down a range is not 
possible, for the meter would be swung 
“hard over.” 

The range relationship should thus be 
somewhat smaller than 10:1. This means 
at least two scales, if readings are to 
be made with mental corrections no 
harder than shifting the decimal point. 

The lower AC voltage scales are 
normally non-linear due to rectifier non¬ 
linearity, and require separate scales 
again. However if this non-linearity is 
corrected in some way separate scales 
are not required. For details of various 
methods of linearity correction, includ¬ 
ing the system used in the new instru- 


WEST AUSTRALIANS 

YOU CAN NOW OBTAIN 

OXFORD CHASSIS AND CASES 

FROM STOCK 

PAKBAREtd 

38 STONE ST, WEST PERTH W.A. 
PHONE 28-2431 


ment, readers are referred to the author’s 
January article on the subject. 

If a decibel scale is required for 
comparative AC measurements, this too 
means a separate scale as the deflec¬ 
tions are logarithmic. And unless the 
voltage scales are arranged suitably, one 
must either provide two decibel scales 
or ask the user to perform “sums” in 
changing ranges. 

With these things all considered, how¬ 
ever, it is still possible to design the 
ranges and scales so that the meter 
face is considerably simpler and easier 
to use than the average. Figure 2 shows 
the meter face of our new instrument 
and indicates the results of our efforts 
in this regard. 

There are but four scales, and only 
one has more than a single set of 
numerals — the 0-3 scale. This has 
three additional figures in another colour 
for the 0-60KV scale corresponding to 
the EHT probe. Considering the number 
of ranges provided on the instrument, 
the meter face is remarkably simple. 

The uppermost scale is the ohms scale, 
which is used for all six ohms ranges. 
Beneath it are the two voltage-current 
scales, a 0-3 and a 0-10, which are 
used for all twenty-five voltage and 
current ranges. The fourth scale is a 
decibel scale which may be used for 
comparative AC voltage measurements. 

SINGLE SCALE 

We have chosen voltage-current scales 
of 0-3 and 0-10 because experience with 
our VTVMs has shown that the 3:1 
range ratio is a good compromise be¬ 
tween accuracy of reading and the 
number of ranges necessary to cover a 
given voltage or current span. Also, by 
making the 0-3 scale 0.95 times the 
length of the 0-10 scale we are able 
to simplify decibel measurements. A 
single scale is used, and range changing 
simply adds or subtracts lOdB. 

In order that the shortening of the 
0-3 scale may have a minimum effect 
upon reading accuracy, we have placed 
it above the 0-10 scale rather than 
below it. This gives it a linear span 
approximately equal to the other scale. 

And with that item of information, 
we must bring this preliminary discus¬ 
sion to a close. The next article will 
discuss in detail the ranges provided by 
the new instrument, i n preparation for 
the constructional material in the third 
article. 


TEMPU 
GABLE BEOS 



AN INSTANT SUCCESS FOR 
THE REMOTE OPERATION OF 
ELECTRICAL APPARATUS 

CR240-A 5in WIDE DRUM 

10ft Cable Capacity .... £10/17/ 
50ft Cable Capacity .... £12/19/ 
100ft Cable Capacity .... £15/11/ 
Price includes cable. 

CR240-B lOin WIDE DRUM 

10ft Cable Capacity .. .. £13 
100ft Cable Capacity .. .. £18 
200ft Cable Capacity .... £21/14/ 
300ft Cable Capacity .... £25/18/ 
Price includes cable. 

TRADE INQUIRIES INVITED. 
Write for details. 

WILLIAM WILLIS 

& CO. PTY. LTD. 

428 ELIZABETH ST, MELBOURNE 
Cl. PHONE 34-6539. 


SANYO TA-HB2C 
TRANSCEIVER 

A brand new concept in Portable 
Professional Transceiver equipment, 
with an extra strong performance. 

Price 149 gn *. per set of 2 units 

lOd. in stamps will buy you full details from 

A.M.P.L. 9 QUEEN STREET, 
MELBOURNE. 61-2427 


TRANSISTOR IGNITION 

IGNITION 


RO^FO) COIL *JL 


Manufacturers of the most comprehensive 
range ignition and magneto coils in Australia, 

A component part for your Transistor Circuit. The Ignition 
coil, Part No. TRS. 100-18. 12 Volt, with a ratio of 1-300, 
Primary resistance 0.35 Ohm, as used in R.T.V. & H. 
Equivalent to the American Mallary Coil Part No. F. 12. T. 

Manufactured by R0F0 ELECTRICAL PRODUCTS PTY. LTD. 
20 SYDENHAM ROAD, MARRICKVILLE, H.S.W. LA3345-6 


N S W 

DISTRIBUTORS 


BROADWAY ELEC¬ 
TRONICS PTY. LTD., 

206 Broadway, SYD¬ 
NEY. 


RADIO DESPATCH 
SERVICE, B69 George , 
Street. SYDNEY. 



INTERSTATE AGENTS: 


H. G. TRENT & CO. 
PTY. LTD., Centenary 
Building, 483 Adelaide 
Street. BRISBANE. Q. 


FARLEY Br FAHY 
LTD., 71-79 Wright 
St.. ADELAIDE. S.A. 


THORNELL-SHORE, 2 

Bowen Crescent. MEL¬ 
BOURNE. Vic. and Tas. 


D. B. SHARP & CO., 

Occidental House, 49 
St. George’s Terrace, 
PERTH, W.A. 
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—< METOX )— 


INSULATED POWER RESISTORS 

Now made in Australia! 


0-032 



This range of Insulated Power resistors is intended to 
replace the smaller size of cement coated wirewound 
resistors. The remarkable reliability of Metox resistors has 
been confirmed by the use of some millions in radio and 
television receivers over the past years. 


DESIGNATION 


F32 


F33 


F34 


F35 


MAXIMUM LENGTH 


|| inches 


I -finches 


14 inches 


2 ^ inches 


POWER 

RATING 


4 Watts 


6 Watts 


8 Watts 


10 Watts 


RANGE 
OF VALUES 


20 n to 25K 


30 a to 39K 


40il to 56K 


50 si to 68K 


•Values down to 10ft, I5n, 20A and 250 can be supplied on types 
F32 to F35 respectively to special order. 


TOLERANCE: 


, The normal manufacturing tolerance is ± 5 % 
but other tolerances are available to special 
order. 


STABILITY: 


• After* twelve months storage the average 
resistance change is less than 2% 


STABILITY 
UNDER LOAD:. 


There is less than 3% change in ohmic value 
. after 1.000 hours operation at full rated power. 


TEMPERATURE 

COEFFICIENT: 


Less than ± 0 035% per °C. 


DIELECTRIC 

STRENGTH: 


. 600 volts r.m.s. 


OVERLOAD The Application of ten times the rated load 

PERFORMANCE: .... for five seconds results in a resistance change 
of less than 2%. Typical resistors change less 
than 0-5%. 


MAXIMUM SURFACE 
TEMPERATURE:. . . . 


275°C. This limitation is due entirely to the 
nature of the insulating coating. The ambient 
temperature should be restricted to a maximum 
ofI00°C. 


VOLTAGE The maximum voltage which may be applied 

LIMITATION:.end to end of the resistor is determined by the 

permissible power which the resistor can 
dissipate. 




VM 

F32 
25KQ 

ssejae. _ - 


;> 


ACTUAL SIZE 


Variation of 
permissible 
Power 

Dissipation with 
Ambient 
Temperature 


Other Welwyn products: 

© Insulated High Stability and Panclimatic Carbon Resistors 

• Miniature Metox Resistors 

• High Voltage and High Value Resistors 

• Wire Wound, Carbon and Toroidal Potentiometers 

• Vitreous Enamelled and Cement Coated Wire Wound Resistors 



AMBIENT TEMPERATURE (°C) 

the welwyn power oxide resistor is a medium power 
component which gives outstanding performance under 
all conditions. It has been designed specifically for use in 
domestic radio and television receivers, but its inherent 
properties lend themselves to use in many other appli¬ 
cations where a low cost resistor of great reliability is 
required. The range of resistance extends to values higher 
than are available in wirewound resistors of similar size. 

The resistance element is composed of a metal oxide 
which is bonded to a porcelain rod at red heat. This pro¬ 
cess results in a resistor which is extremely rugged both 
electrically and mechanically. In the uncoatcd form the 
resistance element is very highly resistant to mechanical 
damage and to the effects of moisture. The coating of 
silicone cement which is applied over the body and caps is 
intended to provide an insulating cover rather than to pro¬ 
tect the element. The thickness of the coating is such as to 
withstand a potential in excess of 600 volts r.m.s. between 
the resistor and a body in contact with the surface. 

Connection to the resistance element is made through 
silver plated end caps which ensure a low contact resis¬ 
tance and freedom from noise. The terminal wires are 
securely attached to the end caps before they are assem¬ 
bled and considerable force is required to detach them 
from the caps. The leads are hot dip tinned in order that 
the resistors may be readily soldered into circuit. The low 
weight of the resistor enables it to be supported by means 
of its terminal wires. 

The graph appearing above shows the amount of de¬ 
rating which will be necessary when these resistors are 
operated at ambient temperatures above 40°C. 

Because of the type of construction adopted for these 
resistors the reactance is kept to a low level. The effects of 
inductance and self-capacitance can be neglected when 
used at frequencies up to 10 Mc/s. 

Comprehensive tests have proved that operating these 
resistors under the most arduous conditions will not 
cause failure. 


(w) 


, ELWYN 

\ /ELECTRICAL 
Mk £4 COMPONENTS 


Obtainable from your 
usual wholesaler or 


WELWYN ELECTRIC (AUST.) PTY. LTD. 

588 Little Collins St., Melbourne. Telephone: 62 3191 
Branches in Sydney and Adelaide 
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Last month, I laid my heart bare, as it were, concerning strange and 
difficult letters which arrive from time to time on the editorial table. 
Hard on the heels of the letter discussed in that issue came another one 
from Lower Hutt, New Zealand. This concerned the experience of a 
man who claims to have seert a monochrome TV broadcast in full color! 

By Neville Williams 


“pRAZY” you say. 

Vw/ Well, what say you knock on the 
man’s door and suggest that such is the 
case? 

But, before we take any such action, 
it may be fairer if we first looked at 
the evidence. 

The writer of the letter who, I as¬ 
sure you, gives no hint of mental aber¬ 
ration, introduces himself as a 28-year- 
old TV serviceman, employed by a large 
local company. He leads off with some 
quite logical brickbats and bouquets for 
“Radio, Television and Hobbies.” 

Then he launches into the story which 
forms the main purpose of the letter. 
He says: 

“The facts 1 am about to relate to you 
were told to me by a tion-technical man 
about fifty years old, but 1 can assure 
you that he is not given to dreaming or 
telling tall tales. He is as bright as any 
man half his age. 

“7/ seems that a few months ago, 
while watching TV one Sunday night, 
the transmitter failed. 1 think it had 
something to do with the pulse circuits. 
The station went off the air and it wasn't 
until next day that the fault was found 
and properly fixed. 

“However, about 9 o'clock, it did 
come back on the air for about 10 min¬ 
utes and it is this ten minutes that forms 
the basis of the story. 

“After the TV had been off the air 
for a while, the man concerned and his 
family got fed up, shut off the set (a 
23in Philips model) and had a cup of 
tea. 

“Some time later the man decided to 
see if the program had resumed, so he 
slipped into the sitting-room without 
turning on any lights and switched on 
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the set. When the set came on, to his 
amazement, the picture had a slow 
downward roll and was in FULL 
COLOUR! 

“When he got over his surprise, he 
reached out to steady the picture, but 
it immediately returned to normal, the 
whole episode taking about 30 seconds. 

“Next day he asked around at work 
and found about 20 other people who 
claimed to have seen the same thing, 
except most said that the picture didn't 
roll first. 

“Nobody with any technical back¬ 
ground saw it, so you can imagine how 
the camp was divided. There were those 
who told him to keep off the bottle, 
those who believed him and those who 
weren't sure what to believe. 

“In the short time the colors were 
visible, however, our friend could re¬ 
member most of them and he got in 
touch with the station by phone. He 
described the colors of things he had 
seen in the studio, and the color of the 
clothes the announcer was wearing. 

“This rather amazed the person at the 
other end, as the description fitted exact¬ 
ly the colors as they had been that night. 
He assures me that he has never been 
in the Channel 1 studios nor has he met 
the announcer in the flesh. 

“Believe me, we have all tried to shake 
his story but even after all this time he 
hasn't changed it one bit." 

(J.B., Lower Hutt, N.Z.) 

Well, what’s your reaction to such a 
letter? 

Burn it or consider it? 

To my mind, three explanations sug¬ 
gest themselves as being possible, if not 
likely: 


(1) HALLUCINATION: The man in 
question could simply be imagining he 
saw the effect. The alleged correspon¬ 
dence of the colours “seen” with those 
evident in the studio could be explained 
partly by the combination of a fertile 
imagination and a not-too-exact mem¬ 
ory, on the part of the station spokes¬ 
man, as to what the colours actually 
were. The hallucination might have been 
triggered bv the reaction of eyes, condi¬ 
tioned to the colour of artificial light 
in one room, suddenly being exposed to 
a television image of completely differ¬ 
ent hue. Ever noticed, for example, how 
“yellow” street lights can look quite blue 
in the ambient light from a “red” sun¬ 
set? A difficulty is that this explana¬ 
tion takes no account of others who al¬ 
legedly saw the same effect. 

SUBJECTIVE COLOUR? From time 
to time there has been discussion and 
experiment around the idea of produc¬ 
ing a sensation of colour, using purely 
black and white patterns, by exciting the 
rods and cones of the eyes in a specific 
manner. One of the most ambitious ex¬ 
periments, arranged in conjunction with 
B.B.C. television, produced quite vague 
results, some people apparently “seeing 
something” . . . but that’s about all. If 
that represents the limit of what B.B.C. 
engineers could deliberately contrive, 
what are the chances of someone 
seeing a complete studio scene in full 
colour by accident and, apparently, in 
the absence of any colour mechanism, 
subjective or otherwise? 

This theory I can’t buy 1 

A HOAX? From our correspondent’s 
letter, which contains rather more back¬ 
ground than space would permit me to 
reproduce, I formed a picture of the 
claimant as a middle-aged man, mentally 
keen, not devoid of humour and asso¬ 
ciated probably in some way with a 
group of servicemen much younger than 
himself, of whom our correspondent J.B. 
is one. What better way to take a rise 
out of them and start an argument than 
with a story along the lines mentioned? 
And having started it, the story would be 
simple enough to keep going, even to a 
few “witnesses” willing to be in the 
joke. 

Who knows? It might even get into 
print! 

In short, J.B., I’m inclined to think 
that you and your friends might have 
been the victims of a good, old- 
fashioned leg-pull. 

•9 












WAMURTON FRANKI'S 

REMOVAL SALE 

To facilitate our forthcoming move to new premises stock must 
be drastically reduced. This means big price reductions and a 
unique opportunity for you. 


IMPORTED STEREO 
CRYSTAL PICKUP 
CARTRIDGES C/w Sapphire 

Stylus. 

25/- 


Plu* Pack & Post 6d. 


AUSTRALIAN MADE 
MONAURAL CRYSTAL 
PICKUP CARTRIDGE 

C/w L.P. and Std. Sapphire Sfyli. 

19/11 


Plus Pack & Post 6d. 


ENGLISH PICKUP ARMS 
LESS CARTRIDGE 

9/11 Plus Pack & Post 6d. 

STYLOVUE NEEDLE 
INSPECTORS Checks Needle 

Tip without removing from cartridge. 

19/11 Plus Pack & Post 6d. 

PROJECTION MICRO- 

SCOPES Shows Magnified Image of 

object on ground glass screen. 

19/11 Plus'Pack t Post id. 

LINE FILTERS 10 amp. Size—2 

required. 

55/- Pair plus Pack & Post 2/6. 
CHOKES I Henry 300 mA. 

12/6 Plus Pack & Post I/-. 

3 TRANSISTOR MANTEL 

RADIOS Good volume and tone. 

£7/10/- Plus Pack & Post 1/6. 


6 TRANSISTOR POCKET 

RADIOS C/w earpiece and carry¬ 
ing bag. 

£9/19/6 


Plus Pack & Post 1/6. 


POTENTIOMETERS 

1 /- 

1/6 


25K, I00K, 
250K Ohms 


W/Switch — 
250K Ohms 


Plus Pack 
& Post. 6d. 


Plus Pack 
& Post. 6d. 


PILLOWPHONES Listen to 

your transistor radio without disturbing 
others 


19/11 


Plus Pack & Post 6d. 


EXTENSION SPEAKERS 

9" in attractive circular housing—Ideal for 
boats, terraces, etc., 15 ohm Impedance. 

69/6 Plus Pack & Post 2/6. 


TOGGLE SWITCHES 


Bulgin S270 
—D.P.D.T. 

Bulgin S259 
— S.P.S.T. 


5/11 

4/11 


Plus Pack 
& Post. 6d. 


Plus Pack 
& Post. 6d. 


EPIOI TELEPHONE 
AMPLIFIERS C/w Microphone 

and Battery. 

59/6 Plus Pack & Post I/-. 

INTERCOMMUNICATION 

SETS 2 way radio combined with 
master station C/w connecting wire. 

Plus Pack and 
post 3/6. 


£10/19/6 


CONDENSERS Can Type 200 

m.f.d./400V Peak... 

10 /- Each plus Pack & Post 6d. 


RECORDING TAPE 

Famous IRISH Brand American tape — 
5" 900' 25/- 5" 1200 ' 30/- 5 %" 850' 
25/- Also well known GRUNDIG tape 
in plastic cassette. 5%" 1200 ' 35/- 

CAR AERIALS Disappearing 

type cowl mounting — good quality 
C/w lead. 

69/6 Plus Pack & Post 2/6. 

WIRE WOUND 
RESISTORS Aust. made—5 Watt 

size 7/8" x 3/8". 

RESISTANCE AVAILABLE 
I — 5 — 10 — 15 — 33 — 39 — 120 
150 — 175 — 180 — 270 — 330 — 560 
680 — 820 — 1200 — 1800 — 2200 
2700 — 3300 — 4700 — 5600 — 6800 
8200 ohms... 


1 /9 each or 20/- 


doz. Post 
Free. 


RECORD PLAYERS 

• COLLARO 

4 speed superseded model Pickup 
and motor unit. 

£7/19/6 

Plus Pack & Post 4/6. 

0 Electric amplified record play¬ 
ers in attractive metal carrying 
case — 3 speeds with variable 
control on each. Good volume 
and tone. 

£11/19/6 

Plus Pack and Post 5/6. 

0 Complete record players in 
attractive plastic case — 3 
speeds — works from self- 
contained batteries. Plays any 
record anywhere. 

£ 8 / 19/6 

Plus Pack & Post 3/6. 




I si 1 = 1 n TRADE ALSO 

WARBURTON FRANKI ® ” D 


359 LONSDALE ST., MELBOURNE — MU 8351 


MOVING SHORTLY TO 220 PARK ST., STH. MELBOURNE 


» OPEN SAT. 
MORNING 

Please include post¬ 
age or freight with 
all orders 
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To change the subject, I have to hand 
a letter from R.S., of Kogarah, N.S.W.. 
He begins thus: 

“/ write pursuant to your article, 

4 What is Dynagroove?’ page 102, Nov¬ 
ember, 1963. In this article you com¬ 
plain 4 that the verbiage contains very 
little technical substance,' speaking of 
R.C.A.’s publicity sheets . 

“You then proceed to question 4 how 
it is possible to apply the right order 
of pre-distortion —’ and to note doubts 
concerning the behavious of the inter¬ 
modulation products. 

“A paper has recently come to my 
notice, which sheds light on the 4 elec¬ 
tronic brain' referred to and, 1 think, 
answers most of your queries oncerning 
its performance. It is entitled 4 Tracing 
Distortion—Its Cause and Correction in 
Stereodisk Recording Systems' and ap¬ 
pears in the Journal of the Audio En¬ 
gineering Society, Volume 11, Number 
4, October, 1963. 

“It is interesting to note that Fox and 
Woodward's Dynamic Recording Corre¬ 
lator was not developed on the basis of 
wave-shape correction so much as the 
elimination of the factors causing inter¬ 
modulation distortion, and most of the 
experimental results are taken in the form 
of intermodulation distortion measure¬ 
ments” 

I would thank our correspondent for 
the abovementioned reference and its 
publication may allow other readers, 
interested in the subject, to examine the 
article. Personally, I had not come 
across it, although I have noticed refer¬ 
ences elsewhere to the subject. 

The thing that has been lacking is the 
time necessary to “digest” the informa¬ 
tion so as to pass it on at a somewhat 
more “popular” level. 

More or less simultaneously, a great 
deal of thought has been given to the 
vertical tracking angle in stereo systems 
and this represents yet another task to 
be tackled. 

Meanwhile I think I should pass on 
to you the remainder of our corres¬ 
pondent’s letter, written in somewhat 
lighter vein: 

“Your correspondent, S,K. f of Rock¬ 
hampton, Qld., quoted in *Let’s Buy An 
Argument,' January, 1964, wonders 
what views Sir Robert Watson-Watt 
would hold regarding police 4 radar.' It 
may be of interest to your readers to 
knbw what one need not wonder about 
Sir Robert's views on this subject, since 
Sir Robert himself relates the follow¬ 
ing anecdote in his personal account of 
the development of radar, ‘Three Steps 
to Victory.' 1 quote from chapter 49: 

“About 3 o’clock on an afternoon in 
October, 1954, my wife and I were pre- 
ceeding from Toronto to Kingston, 

Ontario, in a Buick Century car. I was 
driving. As we descended the hill lead¬ 
ing into Port Hope we heard a police 
bell and drew into the side of the road. 
An officer of the Ontario Provincial 

Police approached and said, ‘You are 
charged with driving at an excessive 

speed in a controlled area.’ I said, ‘How 
did you do it; was it by radar?’ He 
replied with notable stolidarity. ‘It was 
not by radar; it was by an electronic 
speed meter,’ to which subtle differen¬ 
tiation my wife answered, ‘You may be 
interested to know that King George VI 
knighted my husband for inventing 

radar.’ This exchange of courtesies con¬ 
tinued. 7 don’t know who invented any- 
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thing, I know you were driving at an 
excessive speed.’ ” 

t4 Sir Robert then goes on to relate 
how this 4 ticket' cost hint 12 dollars 
50 cents, but the resultant publicity more 
than justified such an inexpensive out¬ 
lay. He then quotes an unknown artist 
in verse as fellows: 

ROUGH JUSTICE 

Pity Sir Robert Watson-Watt 
Strange target of his radar plot 
And thus, with others I could mention 
A victim of his own invention. 

His magical all-seeing eye 
Enabled cloud-bound planes to fly 
But now, by some ironic twist, 

It spots the speeding motorist 
And bites, no doubt with legal wit, 

The hand that once created it. 

O Adam, with your endless crib 
Against the product of your rib; 

O Guillotine who, it is said 
By his devices lost bis head 
(Example that will have to do 
Although, by my research, untrue), 

O Frankenstein who lost control 
Of monster-man created whole, 

With fondest sympathy regard 
One more hoist with his own petard. 
And as for you, courageous boffins 
Who may be nailing up your coffins; 
Particularly those whose mission 
Deals in the realm of nuclear fission 
Pause and admire Fate’s counter-plot, 
And learn, with us, what’s Watson- 
Watt. 

TV SERVICING 

As I write, there has been a flare-up 
of controversy about TV service mal¬ 
practice. In Sydney, a Sunday news¬ 
paper started it with a not particularly 
meritorious article branding TV servi¬ 
cing as the “World’s Sweetest Racket.” 

Next day, my phone rang hot with 
calls from organisations and individual 
servicemen, complaining that their pub¬ 
lic relations problems were difficult 
enough as it was, without being com¬ 
plicated by this kind of overstatement. 

In fact, the overstatement in this par¬ 
ticular case was a saving feature of the 
article from a serviceman’s viewpoint. 
If the writer (or shadow writer) showed 
so little regard for technical fact, what 
reliance could be placed on his (or 
their) other statements? 

May I inject a little sanity into the 
arguments by listing certain basic facts: 

1. There are a percentage of racket¬ 
eers in TV service, as in most other 
activities. 

2. Too many just talk about the 
racketeers, without taking positive action 
to “put them in.” 

3. The average, honest TV service¬ 
man does little more than make a living, 
and that under not very attractive work¬ 
ing conditions. 

4. TV service is costly and a charge 
of several pounds doesn’t automatically 
indicate malpractice. 

5. The public makes its own contri¬ 
bution to malpractice by not checking 
the bona fides of servicemen, as they 
seem to do with most other tradesmen. 
Too many patronise cut-rate operatives 
and/or demand that jobs be done im¬ 
mediately, as if their lives depended on 
not missing a few hours’ television. 



U.R.D’s “Cadet” 

HI-FI STEREO 
SYSTEM 

offers a 

★ Frequency Range 

of 40-15,000 C.P.S. 

★ Push-Pull Output. 

★ Harmonic Distortion 

of only .25% at G watts 
per channel R.M.S. 

★ Inputs for Radio Tuner 

I and Tape Recorder. I 


★ THE SYSTEM COMPRISES: 


1 “ Rogers Cadet Stereo Am¬ 
plifier and Control Unit. 

1-Dual 1009 Auto/Manual 
Transcription player with 
balanced arm and 71 lb. 
turntable. 


1 -Decca Deram Transcrip¬ 
tion Pickup Cartridge with 
Diamond Stylus. 


2"Goodmans Axiom 10 High 
Fidelity Speakers fitted in 
vented speaker enclosures. 

1-Lowboy equipment cabi¬ 
net to house amplifier and 
record player. 

FINISHES AVAILABLE: 

Polished Maple, Walnut or 
Rosewood. Oiled Walnut or 
Teak. 

EXCELLENT VALUE 0<f Of) 

AT ONLY £ I OU 


n nrrorrTi 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney. 
'Phones: 28.3718, 28.3926. 

OPEN SATURDAY MORNINGS 

Sydney's leading High-Fidelity Specialists 

— SEN0 COUPON FOR FULL DETAILS — 

of “Cadet” Hi-Fi Stereo System. 

Name_ __ 

Address 

. Phone 
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ELECTRONIC DEVELOPMENTS 


KITSETS 


AUSTRALIA'S LARGEST VARIETY IN KITS OF 
TOP QUALITY COMPONENTS AT LOWEST COST 


CONTROL UNITS 

1. Playmaster No. 


2. 

Playmaster 

No. 

9 

23. 

HI-FI 

3 

3. 

Playmaster 

No. 

10 

24. 

Mullard 

3-3 

4. 

Transistor 

Low 

Noise 

25. 

Mullard 

5-10 


(Monaural) 



26. 

Mullard 

S-20 

S. 

Transistor 

Low 

Noise 

Hl-I 

FI AMPLIFIERS 



(Stereo) 




(STEREO) 


6. 

4 Channel 

Audio 

27. 

Mullard 

2-2 


Mixer 



28. 

Mullard 

3-3 


CONVERTERS 

7. S W 1 (Batt. or A.C.) 

8. S W 2 (Batt. or A.C.) 

9. All Wave 2 (A.C.) 

10. Transistor 2 band 

11. SO Me s 

12. 144 Me s 

13. SO-144 Me s x'tal 
Locked 

14. D.D.-D.C. 40 watt 

15. D.C.-D.C. 60 watt 

16. D.C.-A.C. 40 watt 
GUITAR AMPLIFIERS 

17. Golden Series 12W 

18. Golden Series 20W 

19. Standard Series 12W 

20. Standard Series 25W 

21. Standard Series 3SW 

22. Standard Series SOW 


HI-FI AMPLIFIERS 
(MONAURAL) 


29. Mullard 

30. Playmaster 

31. Playmaster 

32. Playmaster 

33. Playmaster 

34. Playmaster 

35. Playmaster 

36. Playmaster 

37. Playmaster 

38. Playmaster 

39. Playmaster 

40. Minniwatt 

P. A. AMPLIFIERS 

41. Standard 

42. Standard 

43. Standard 

44. Standard 

45. Transistor 

46. Transistor 


10-10 
unit 1 
unit 2 
unit 3 
unit 4 
101 
102 
103 
105 
twin 10 
twin 17 
twin 1 0 

1 2 W 
25W 
35W 
100W 
10W 
30W 


TRANSISTOR 
AMPLIFIERS (stereo) 

47. Transistor 

48. Transistor 

49. Transistor 

50. Transistor 
TAPE AMPLIFIERS 

51. R.TV & H. 

52. R.TV & H. 

53. R.HV & H. 
PREAMPLIFIERS 

54. Transistor 

55. Transistor 


1 W 

2 W 
5 W 

10W 

No. 3 
No. 4 
Stereo 

Mono 

Stereo 


RECEIVERS 

56. D'xers 1 (Batt or A-C) 

57. D xers 2 (Batt or A-C) 

58. D'xers 3 (Batt or A-C) 

59. S W 3-Band (AC) 

60. Little General 1961 


61. Interstate 

62. Dual Wave 

63. Dual Wave 

64. 1962 Stereogram 

65. Fremodyne 

66. Transistor * 

67. Transistor 

68. Transistor 

69. Transistor 

70. Transistor 


No. 

Program 


Gain 

Gain 

Band 

Band 


Cro. 

Cro. 


71. Transistor 7 

72. Transistor 8 

73. Transistor (3-Band) 8 
TUNERS 

74. Playmaster 

75. Playmaster 
source 

76. Transistor Hiqh 

77. Transistor Med. 

78. Mullard Wide 

79. Ph.lios Wide 
INSTRUMENTS 

80. R.TV & H. 3 

81. R.TV & H 5 

82. R.TV & H. R C Bridqe 

83. R.TV & H. Electronic 

stethoscope 

84. R.TV A H. Swp. Gen. 

85. R.TV & H. Patt. Gen. 

86. R.TV & H. 6V & 12V 
Tachometer 

87. R.TV & H. G.D.O. 

Adapt. 

INSTRUMENTS cont. 

88. R.TV & H. Valve and 
Transistor Tester 
Transistor Wave 
Meter 

Standard Audio 
Oscillator 


89. 

90. 


1962 Wide Range 
Audio Oscillator 
Transistor Signal 
Tracer 

Transistor Pattern 
Generator 
V.T V.M. 
Millivoltmeter 
Distortion. Noise and 
Millivoltmeter 
MISCELLANEOUS KITS 
97. Light Beam Relay 
98 Flasher Unit 
99. Regulated 9-Volt 
Supply 

100. Universal Battery 
Charger 

101. Intercom. Unit 

102. Stereo Phone Amp. 

103. Stereo Phone 
Adaptor 

104. Porta-Player 

105. Porta-Gram 

106. Transporta Gram. 7 

107. Diode Noise 
Generator 

108. Decade Boxes 

109. Wide Band (Cro.) 
Preamplifier 

110. Remote VFO 


91 . 

92. 

93. 

94. 

95. 

96. 


IF YOU CANNOT SEE YOUR PROJECT LISTED — WRITE FOR A QUOTE. WE HAVE MANY OTHER UNITS 

AVAILABLE OR IN DEVELOPMENT 

WE STOCK METALWORK AND PANELS FOR RADIO, TV l HOBBIES PROJECTS AND NUMEROUS OTHER TYPES 

PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


ALUM. & STEEL 

MICROPHONES 

TRANSFORMERS 

RECORD PLAYERS 

CHASIS 

TAPE DECKS 

CHOKES 

RECORD CHANGERS 

ALUM. PANELS 

RECORDING TAPE 

TV AERIALS 

TRANSCRIPTION 

AMPLIFIERS 

VALVES 

TV COMPONENTS 

UNITS 

PREAMPS 

TRANSISTORS 

CONPENSERS 

METERS 

SPEAKERS 

PICTURE TUBES 

RESISTORS 

TEST EQUIPMENT 


TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF PARTS AS PER 
R. TV & H„ MARCH, 1962 

ONLY £12/8/6 


//I 


LEARN WHILE YOU BUILD" KIT 

A COMPREHENSIVE 3 STAGE COURSE 

WRITE FOR DETAILS NOW! 



R. TV & H. UNIT 4 STEREO AMP. 
£37 12/6 COMPLETE 


LSGIO SIGNAL GENERATOR 
(6 BAND. 120 Icc to 260 me.) ONLY £14/10/- 


WINDING WIRES (*oz. to 51b. reels) 

WE CAN SUPPLY ALL GAUGES OF WINDING WIRE FROM 12 8 & S ENAM COPPER TO 48 B & S ENAM COPPER. 
AND ALSO THE FOLLOWING. 

LITZ 3/41—5/41—7/41 MANGANIN WIRE 16 TO 38 B & S SILK COVERED STRIP 18G 

TO 26G 

We c on also supply special inductances tor special circu it requirements such as Mullard, Etc. 

WRITE FOR OtJR QUOTE 


ELECTRONIC DEVELOPMENTS 


Phone 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE .... VICTORIA 


Phone 63-3596 
63-5973 


OTHER POPULAR KITS AND INSTRUMENTS 
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ELECTRONIC DEVELOPMENTS 


METERS 


METERS 


All types 


Meter Sixe 
x 


all sizes 


METERS 

single common factor 


. all ratings . . . BUT with a 
TOP QUALITY AND LOW COST 

CHECK THE VALUE FOR BARGAIN BUYING—(all meters meet BSI standard) 


* Price 
52/6 


Movement 

50 Microampere _ 

100 Microampere __ 44/6 

500 Microampere_34/- 

50-0-50 Microampere -- 42/6 
100-0-100 Milliampere -- 39/6 
0-1 Milliampere to 

0-500 Milliampere _ 32/6 

V.U. Meter _ 52/6 

"S' 7 Meter _ _ 47/6 

50 Microampere _ 86/- 

100 Microampere _ 70/- 

500 Microampere _ 55/- 

50-0-50 Microampere 70/- 

100-0-100 Microampere 62/- 


* Price 

82/6 


Meter Sixe Movement 

3i" x 3" V.U. Meter _ 

4§" x 4i" 50 Microampere_ 96/- 

" ". 100 Microampere_ 78/6 

500 Microampere_ 62/- 

" " 50-0-50 Microampere „ 78/6 

" " 100-0-100 Microampere 70/- 

" " 0-1 Milliampere to 

0-500 Milliampere_ 57/6 

V.U. Meter _ _ 98/6 

HORIZONTAL READING METERS 
SCALE 31" x 1" 

0-50 Microampere _ 98/6 

0-100 Microampere _ 89/6 

0-500 Microampere _ 83/- 

0-1 Milliampere to 

0-500 Milliampere __ 75/- 

Stereo Balance _ 77/6 


0-1 Milliampere to 0-500 47/6 

* PLUS 12% S/TAX 

Many other types including ammeters, voltmeters, battery and tune meters, round, square 

zontal reading. Write for further particulars. 


rectangular and hori* 


ELECTRONIC 

TACHOMETER 

KIT* OR 12 VOLT SYSTEM 
4,6 or 8 Cylinder Engine Only £9/12 6 


\ x iooo T jy \ 

INOlMt IP* _ 

\ ** ' -V vST-’ V T' * • *' 




A COMPACT AND STABLE INSTRUMENT GIVING RELIABLE R.P.M. READING. EAST TO BUILD AND MOST 
DEFINITELY THE BEST VALUE TACHOMETER KIT AVAILABLE ALL FIRST GRADE PARTS SUPPLIED TO THE 

FEATURE CIRCUIT IN MULLARD OUTLOOK. 


POPULAR KITS 


LOWEST PRICES 


"GOLDEN SERIES" 
20 WATT GUITAR 
AMPLIFIER 
(with Vibrato) 

MULLARD 3-3 
. STEREO 
AMPLIFIER 

MULLARD 10-10 
STEREO 
AMPLIFIER 

50 & 144 M( 
CONVERTER 

KITS 


1963 T'SISTOR 
PATTERN GEN. 
only £6/17/6 

NEW RELEASE 

"VHF TRANSDIPPER" 

HI-FI 3 
MONAURAL 
AMPLIFIER 


A transistorised G.D.O. that tunes from 2MC/S to 250MC/S. Extremely sensitive and stable. 
(Write for details of this kit. Very reasonably priced). 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FLINDERS LANE Phone 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 


Radio, Television & Hobbies, May, 1964 


73 
























































<— 


IpL 





STEREO BALANCE IN DEBATE 


The matter of stereo balance continues to be the subject of readers' 
comment, both related and unrelated to what has been said before 
this, in these and the "Argument 1 ' columns. Some good purpose may 
be served, therefore, by acknowledging readers' opinions and adding 

relevant remarks. 


T O start things off, a reader, A.M., 
from Penola, South Australia, 
makes some observations about mono 
sound systems which are quite pertinent 
to a discussion of stereo balance — as 
you will probably come to agree. 

He refers to his experience of public 
address systems installed in public halls, 
where a central microphone and a single 
amplifier feed two loudspeaker systems, 
placed symmetrically on either side of 
the stage. He points out that, when pro¬ 
perly phased and balanced, the rein¬ 
forced sound appears, to a person in 
the centre of the hall, to come from 
the vicinity of the microphone, neither 
loudspeaker being heard separately. 

To use his own words: , 

“The effect of no apparent sound 
source is only present when the sound 
intensity is properly balanced. In one 
case of a public hall, it was possible to 
walk up the centre of the hall for about 
50 feet with the sound appearing to 
come from inside one's own head. 

“Stepping to right or left localised the 
sound source as the loudspeaker on that 
particular side of the hall” 

Having, in recent months, had the 
opportunity of experimenting personally 
with just such a sound system, I agree 
in principle with what A.M. says. 

In the sound system to which I refer, 
speech reinforcement is delivered into 
an auditorium from two symmetri¬ 
cally placed but completely camouflaged 
sound columns. Using a good quality 
microphone and amplifier, and with the 
level set for comfortable listening, for 
much of the time the audience is com¬ 
pletely unaware that the speech is being 
reinforced. 

Down the approximate centre-line of 
the auditorium, the apparent sound 
source is at the microphone — a posi¬ 
tion which it could not occupy physi¬ 
cally, because of acoustic feedback 
problems. 

Even at some distance away from the 
centre-line, the apparent sound source 
stays fairly central, largely, I feel, be¬ 
cause there is no visual evidence to 
prompt or support any aural conviction 
that it might be otherwise. 

Observations along these lines will 
doubtless have been made by many of 
our readers and, while they involve a 
purely single channel or mono situation, 
they do indicate that signals from two 
misplaced sources, properly balanced and 
phased, can produce the effect of sound 
coming from a point midway between 
them. 

A.M. sums it up thus: 

“It was not until I heard stereo that 


I fully appreciated the effect, because 
true stereo involves this same phenom¬ 
enon, deliberately invoked” 

Based on this line of reasoning, A.M. 
goes on to say that he has always been 
greatly puzzled by references to “the 
hole in the middle” since, with proper 
balance and phasing, that is the very 
place from which ALL centrally located 
sound should appear to come. 

In his own case, he says there are 
three positions in his room from which 
he conventionally listens, according to 
what he happens to be doing at the 
time. The interesting thing is that, al¬ 
though the positions are six to eight feet 
apart, he can always obtain good balance 
by properly adjusting the relative loud¬ 
ness from the two loudspeakers. 

By Neville Williams 

Basically, I go along with these obser¬ 
vations, having had no reason personally 
to complain about “hole in the middle” 
effects from proper stereo recordings. (I 
will qualify my use of the word “pro¬ 
per” a little later.) 

Plenty have complained about the 
“hole in the middle” effect, of course, 
and I am inclined to blame three fac¬ 
tors for most of these complaints, singly 
or in combination: 

VISUAL: To have two bulky loud¬ 
speaker enclosures in full view, when 
listening to stereo, is a constant visual 
reminder that the sound sources are there 
and there, irrespective of what the ears 
would indicate. The more the loud¬ 
speakers can be merged into the general 
decor, the less will eyes contradict ears. 
On this basis the “wall of sound” idea, 
exploited in hi-fi showrooms and audio¬ 
phile dream-homes, makes good sense. 
Happily enough, it can also tidy things 
up from the point of view of the “little 
woman,” if a full-width speaker fret can 
be combined with bookshelves above and 
broken up internally to provide space 
for equipment and record storage. 

WRONG PLACEMENT: Stereo 
speakers can be too far apart relative to 
the listening distance. If each ear be¬ 
comes predominantly conscious of the 
adjacent loudspeaker, the sound may not 
be merged as well as it should. By and 
large, the angle subtended by the speak¬ 
ers at the listening position should not be 
more than 90 degrees and preferably 
nearer 60 degrees. 

UNBALANCE: I am not referring here 
so much to loudness balance, since this 
is fairly obvious and, in any case, will 


tend to shift the apparent source of 
sound one way or the other without cre¬ 
ating a “hole in the middle.” I refer to 
balance in terms of frequency response, 
both of the loudspeaker units and that 
imposed by their immediate external 
acoustic environment. If serious un¬ 
balance is present, sound will appear to 
come partly from one speaker, partly 
from the other, depending on which hap¬ 
pens to have the advantage in terms of 
efficiency, from one musical frequency 
to the next. Thus, sound which should 
balance and occupy apparent centre, may 
appear to be seriously dispersed. 

Also commenting on the “hole in the 
middle” effect, or rather the lack of it, a 
reader H.F. from Brookvale, N.S.W., 
says that he has a stereo system in a 
24ft x 12ft living room, with speakers 
against one of the shorter walls, on 
either side of a fireplace. 

Using the R, TV and H “Playmaster” 
104 Control Unit, and playing a mono 
record, he says he can move the appar¬ 
ent source of sound at will from one 
speaker, across the intervening space to 
the other. 

With the channels balanced, sound 
from a mono record appears so definitely 
to come from the fireplace that he has 
had the experience of a visitor examin¬ 
ing the area around the heater in search 
of a third and hidden loudspeaker! 

He says: 

“It would appear that the trouble ex¬ 
perienced by your correspondents would 
at least partly disappear, if not so much 
concentrated upon” 

In my own case, it happens that an 
electronic organ consile stands between 
the two stereo enclosures. Much of the 
time, with a centrally placed soloist, and 
particularly with a mono record, it is dif¬ 
ficult to persuade oneself that the organ 
speakers are not in fact, reproducing the 
sound. 

Reader H.F. also points out the neces¬ 
sity of having the speakers in phase — 
a matter which has been stressed many 
times in these pages and elsewhere. 

He makes the further point that 
volume controls should be matched in 
terms of resistance per angle of rotation, 
so that the balance will not change 
significantly with variations in volume 
control setting. 

Reader RC. from Brisbane takes up 
the same point in connection with stereo 
balance. He says that he has noticed 
that volume control settings alter the 
balance, in some cases, to a quite notice¬ 
able extent. 

“I consider that the main cause of this 
trouble is the ganged volume control 
and treble control potentiometers. 

“I have found that the word ‘ganged * 
seems to imply merely that a common 
shaft is used to operate the two poten¬ 
tiometers, rather tjian to mean that the 
values change at an equal rate with dif¬ 
ferent settings. This unequal rate of 
change in values can offset the balance 
to a quite noticeable extent.” 

One can hardly deny the truth of this 
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statement, as it is fairly self-evident. 
What is not so clear is the degree to 
which the effect is evident in practice. 

As I think I have pointed out in the 
past, the average audiophile tends to play 
most of his records, most of the time, 
at a certain volume, at which volume 
setting the balance control would logi¬ 
cally be adjusted. This done, the im¬ 
portant matter is not any discrepancy in 
the volume control elements, checked 
over the whole range, but the variation 
which occurs from proper balance over 
the smaller sector of the controls which 
are used in practice. 

It might easily be that unbalance in 
the treble response is the more signfi- 
cant factor, since there is no provision 
in the average amplifier to correct dis¬ 
crepancy between channels in this re¬ 
spect. Should the discrepancy be marked, 
it could cause some components of a 
“centre” signal to move to the side hav¬ 
ing higher treble output. In short much 
the same effect could be evident as the 
signal “dispersion” on a frequency basis, 
mentioned in connection with dissimilar 
loudspeakers or loudspeaker environ¬ 
ments. 

Considering the possibility of fre¬ 
quency unbalance in the pickup as well, 
this could add up to a good case for 
checking treble response of the two 
channels, preferably from frequency disc 
to loudspeaker voice coil. 

Some have suggested that all such 
objections could be overcome by having 
tandem rather than ganged volume and 
tone controls arid, while the modifica¬ 
tion would be purely a mechanical one, 

I still have the same reservations as ex¬ 
pressed some months ago. I just don’t 
think that it would be practical to main¬ 
tain the balance of the controls accur¬ 
ately while using them on ordinary 
stereo program signal. 

I would far sooner rely on a ganged 
system, balanced, if need be, over the 
range where it is most likely to be used. 

One recent correspondent does sup¬ 
port the idea of tandem rather than 
ganged controls, but for a different and 
rather interesting reason. Writing from 
Mackay, Queensland, M.B., says: 

“l have noticed that you do not agree 
with separate bass and treble controls in 
each channel of a stereo system. 1 quite 
agree with you. 

“However, I would like to tell you 
of a way in which l improved the sound 
of mono . discs through a stereo system, 
using separate bass and treble controls. 

“It adds realism by the fact that you 
can have the drums or bass section of 
a mono, disc coming from the left 
speaker system and the higher notes from 
the right speaker, or vice versa. This 
can not be done when you have ganged 
bass and treble controls, as in most 
systems. 

“Of course, when you are playing 
stereo records, you have to make sure 
that the bass and treble controls are 
kept strictly in step ” 

Fundamentally, there is nothing new 
about this idea, since it was the basis 
on which hi-fi enthusiasts tried to simu¬ 
late stereo effects long before stereo 
signal sources became available. 

However, the idea may not have 
occurred to those whose interest dates 
back not quite so far. 

JBut to round things off, let me add a 
few remarks about stereo discs as they 
are in practice — not as we sometimes 
imagine them all to be. Hence my earlier 
reference to “proper” stereo. 

The original idea of stereo reproduc- 
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BY THE SOUND OF IT... 


It's best to choose 



Price: Autochange. £5/5/-* 
Price: Transcription, £6/6/-* 



“DERAM” CARTRIDGE 

The revolutionary Decca 
“Deram” ceramic cartridge is 
fitted with a diamond stylus for 
stereo or mono records. Trans¬ 
cription or Autochange models. 



DECCA “DERAM” UNIVERSAL TRANSCRIPTION ARM 

Specially designed for the “Deram” cartridges, 
this arm will improve the performance of many 
other pick-up heads. Precision construction. 

viscous damped. Price: Arm only. £8/19/6* 



DECCA PROFESSIONAL STEREOPHONIC PICK-UP 





DECCA “DERAM” ANTI-RUMBLE INTEGRATED PICK-UP 

A sensational development in pick-up design, 
the ARI arm achieves automatic attenuation of 
motor rumble. Supplied with the transcription 
stereo head, the ARI arm will accommodate 

the other Deram pick-up heads. Price: Complete. £15/5/6* 


DECCA MICROLIFT 


DECCA 

STYLUS 

CLEANER 
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with any pick-up; 
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cords and stylus in 
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Price: £1/11/3* 


This model combines the ffss Mark II stereo 
head and the professional arm. It is the latest 
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itself as the world’s finest. Price: Complete. £50/3/9* 


Fit a Microlift and avoid damage to stylus and 
records. Gently and accurately the Microlift 
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you choose . . . and just as gently lifts it clear. 

Price: £2/3/3* 

Sole Australian Agent: 

BRITISH MERCHANDISING 
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criptive literature 
and name of your 
nearest Decca Dis¬ 
tributor who will 
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this equipment. 


PTY. LTD. 

BO Clarence Street, Sydney. Telephone 29-1571 
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TAPE RECORDERS 

"THE CHOICE OF PEOPLE WHO KNOW" 

Here from Britain—brilliant in design, engineering, per¬ 
formance! Here—for you—the absolute fidelity of repro¬ 
duction that has made // Brenell // so great a name around 
the world. 



MARK 5 SERIES 
TYPE "M" MODEL 

Brenell's outstanding newcomer 
—"the recorder that makes 
ENTHUSIASTS/' and meets the 
exacting demands of profes¬ 
sionals. Four tape speeds—15, 
7i, 32, If i.p.s,; frequency re¬ 
sponse 40-20,000 ± 3dB; three 
motors; hysteresis synchronous 
type for capstan drive,- separate 
recording and replay head and 
amplifiers enabling tape monitor¬ 
ing; pause key and superimpos¬ 
ing facility; recording level 
meter,- adjustable rotary tape 
guide. 

Models priced from £183 17-3 
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Please send me detailed brochure on 

□ Model STB 1 
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□ Mark 5 Series 2 
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MONO/STEREO DECKS AVAILABLE FROM £64 0-0 

Mail the coupon below to your nearest RCA dealer for 
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Sole 

Distributors: 


MODEL STB1 
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replay unit, with three motors, 
hysteresis synchronous type for 
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7£, 32, If i.p.s,-. four heads,- 
frequency response 40-20,000 ± 
3dB,- replay facilities for both f 
and l track for mono/stereo 
tapes,- mixing and tape monitor¬ 
ing facilities; twin recording am¬ 
plifiers and twin replay pre¬ 
amplifiers suitable for connection 
to external hi-fidelity amplifiers. 

Priced from £269 13 4 


RCA OF AUSTRALIA PTY. 


An Associate Company of Radio Corporation of America 

SYDNEY: 221 Elizabeth Street. 61-8541 
MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 
BRISBANE: 173 Ann Street. 2-7884 
PERTH: 280 Stirling Street. 28-1459 
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tion was to simulate, as accurately as 
possible, the dispersion of sound sources 
as heard by a listener, facing, an orches¬ 
tra, for example. Various microphone 
and mixing techniques have been used 
to achieve this end, and it can be achiev¬ 
ed to a high degree of satisfaction. 

Stereo of this nature and for this pur¬ 
pose probably. predominated in the clas¬ 
sical recording field. 

In the less formal fields, music is re¬ 
corded in this fashion on only a pro¬ 
portion of all discs and I wouldn’t even 
be prepared to suggest that it would be 
a major proportion. 

In a very large number of discs the 
two channels are used to separate one 
part of the music from the other — 
soloist from accompaniment, and so on. 
To emphasise separation, recording en¬ 
gineers at times physically separate play¬ 
ers, leaving them just enough “communi¬ 
cation” to maintain cohesion in the per¬ 
formance. 

Sometimes the motive is to produce 
a sonic duet; sometimes merely to pro¬ 
duce a disc which will seem to have 
reasonable separation on the many 
“stereograms” with speakers much too 
close together. 

With all this “built-in” separation, it 
is clearly futile to worry about the “hole 
in the middle.” 

Of course there’s a hole in the middle. 
That’s the way the recordist or the pro¬ 
ducer made it! 

Equally, I have referred to the occa¬ 
sional disc where one has the impres¬ 
sion that the recordist has sought for 
three precise sound sources — one at 
each speaker and one in the centre, with 
as little in between as possible. 

So, before you generate too many 
complexes about “holes” or no holes, 
make due allowance for the original re¬ 
cordings. 

Play a vocal mono disc with the sys¬ 
tem set for stereo and see whether the 
artist can be made to sing for you from 
the space between the speakers. 

If you’re worried about eyes contradic¬ 
ting ears, put a dummy speaker in the 
middle and listen. If you can make the 
sound seem to come from the dummy 
speaker, there can’t be too much wrong 
with the balance of your system. 

If you can now find a stereo record 
which gives the proper sense of spread, 
it will at least demonstrate that the sys¬ 
tem is capable of “purist” stereo. 

If some of your other records leave a 
hole in the middle, don’t automatically 
blame the system. In the “pop” field 
particularly, there’s a good chance that 
the records were made that way. 

Does this mean that you’ve been 
“taken?” 

No, certainly not! It simply means 
that some recordists and producers think 
differently from you. They prefer to 
use a two channel system to give them 
two channels rather than spread in the 
“purist” sense of the term. 

And having said this, it’s not much 
of a step to see the questionable value 
of stereo output meters. About the only 
time they can give a completely valid 
reading is when playing a mono record 
through the “stereo” setting. Once a 
stereo record is put on the turntable, the 
output of the two channels must be dif¬ 
ferent and the more the record is gim- 
micked toward two separated channels, 
the greater will that difference be. 

So we have the rather anomalous 
position of a stereo balance indicator 
which is of most value when not used 
for stereo! 
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By JULIAN RUSSELL 


FAURE REQUIEM- 

FAURE—Requiem, Op. 48. Victoria de 
Jos Angeles; Fischer-Dieskau with 
the Elisabeth Brasseur Choir and 
the Paris Conservatoire Orchestra 
conducted by Andre Cluytens. 
HMV Angel Series Stereo SAN107. 

One would never guess from listening 
to this beautiful work, that its composer 
was a free-thinker throughout the whole 
of his adult life. True he was, during 
the greater part of his career, organist 
and later director of music at one of 
Paris’ greatest and fashionable churches 
—La Madelaine—and was thus satur¬ 
ated with the best traditions of litur¬ 
gical music. But even that does not 
entirely explain the deep devotion and 
reverence you find in the Requiem. 
Perhaps the fact that it was written 
shortly after the death of his beloved 
father might supply a clue. 

The work is pervaded throughout with 
a gentle beauty that I have always found 
quite enchanting and, though this ver¬ 
sion is not without minor faults, it is 
the best that has come my way since the 
advent ot; LP. Its chief weakness lies in 
the weakness of the soprano section of 
the Elisabeth Brasseur Choir. The line 
of their part is often so weakly—and 
at times bleakly—stated that much of 
its loveliness remains unrevealed. 

Purity of tone and faultless pitch is 
nowadays always expected from that 
delightful soprano, Victoria de los 
Angeles and, this work, she adds to 
these virtues a fittingly devout approach. 
But there are a few occasions when 
Faure’s long French melcJ c line seems 
to make it necessary for her to shorten 
the last notes of a phrase here and there 
without, l readily admit, much damage 
to her part. She is always such a 
generous artist that I, for one, in grati¬ 
tude for the great pleasure her singing 
always gives me, can forgive her almost 
any such slight technical fault. 

That amazingly versatile baritone, 
Fischer-Dieskau, who I have yet to hear 
give an indifferent performance of any¬ 
thing that was ever written to be sung, 
is in grand form here. Fie suits his 
style, as he always does, effortlessly to 
the music which he is interpreting. In 
the Requiem he lightens a trifle the 
usual timbre of his voice and delivers 
every note with exquisite tenderness. 

Under Cluytens the orchestra plays 
with fine tone and accuracy. No less 
important, the Church of St. Roch in 
Paris, where the work was recorded, 
provided the engineer with a hall whose 
acoustics helped solve the many tricky 
problems of balance between singers and 
orchestra. 

★ ★ ★ 

Tchaikowsky—Piano Concerto No. 1 in 
B Flat Minor, Op. 23. Philippe 
Entremont with the New York Phil¬ 
harmonic Orchestra conducted by 
Leonard Bernstein. CBS Stereo 
SBR235049. 

If you haven’t already a really superb 
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- "a gentle beauty” 

performance of this concerto in your 
library and are on the look-out for one, 
you need look no further than this. 
Entremont plays the many bravura pass¬ 
ages with magnificent panache and a 
good deal more accuracy than you might 
perchance get from him on one of his 
off days. His tone in fortissimo passages 
is massive but never harsh. In the 
quieter reaches of the score, he employs 
a rich romantic approach which never 
degenerates into sentimentality. 

Bernstein and the New York Phil¬ 
harmonic supply generous collaboration 
that is rich in detail, even at its quietest, 
and excitingly forceful in the many 
climaxes. The sound is consistently 
spacious and faithful and, if the en¬ 
gineer favored the soloist ever so slightly 
in some of the tuttis, that is as it should 
be, but so seldom is heard ii> a concert 
hall. 

★ ★ ★ 

Ravel — Bolero; La Valse; Pavane 
for a Dead Infanta. Boston Sym¬ 
phony Orchestra conducted by 
Charles Munch. RCA Stereo 
LSC2664. 

Another Frenchman stars with an 
American orchestra in this highly enjoy¬ 
able disc but the orchestral balance is 
not always quite as satisfactory as you 
will find in either of the two works 
reviewed above. There is throughout a 
slight, very slight, tendency to give the 
woodwind more than its rightful share 
of the sound, sometimes at the expense 
of the very fine string section. 

In Bolero this does very little harm, 
because the strings have only subordinate 
roles until close before the end and, 
in this piece they are given adequate 
status. As well, the persistance of 
Munch’s rhythm which carefully avoids 
overemphasis, produces just the right 
hypnotia effect that the composer intend¬ 
ed. 

But in the Pavane the slight back¬ 
wardness of the strings sometimes up¬ 
sets the balance almost to the point 
of ungainliness. However it is very likely 
that you already own a satisfactory per¬ 
formance of this very popular piece; if 
you don’t, Munch’s reading will do, in 
view of the gorgeious account of La 
Valse with which he brings the recital 
to a thrilling end. 

★ ★ ★ 

Latin American Fiesta played by The 
New York Philharmonic Orchestra 
conducted by Leonard Bernstein. 
Villa-Lobos — Bachianas Brasilei- 
ras No. 5 (with soprano Netania 
Davrath). 

Guamieri — Brazilian Dance. 
Revueltas — Sensemaya. 

Fernandez — Batuque. 

Copland — Danzon Cubano 
Chavez — Sinfonia India. 

CBS Stereo SBR235048 

The works offered here were all 


composed by musicians born in the 
western hemisphere and, with one ex¬ 
ception, Latin Americans. The exception 
is Aaron Copland who comes from the 
United States. To take the pieces in 
the order they are set out in the title 
paragraph, we must start with one of 
the best, the Bachianas Brasilieras No. 
5 of Villa-Lobos, a composer of amazing 
industry out of whose perhaps neces¬ 
sarily uneven output there is much that 
is first rate. 

This Bachiana, perhaps his best known 
work, is arranged for eight cellos and 
soprano voice. The long, unrepetitive 
melody has in it something of Bach’s 
style though it is at the same time un- 
mistakeably Latin American in its shape. 
Netania Devrath sings the vocal part in 
a fresh girlish voice of great innocence 
and charm, making a piquant contrast 
to the grave tone of the accompanying 
cellos. These, for the most part, are 
admirably played but there are moments 
when the solo cello wanders ever such 
a little away from the dead centre of 
a note. 

The French-trained Camargo Guar- 
nieri is represented by an excitingly 
rhythmic Brazilian Dance which is play¬ 
ed as brilliantly as it is recorded. 

The next piece, Sensemaya by Mexican 
composer Silvestre Revueltas, is perhaps 
the most original work in the whole 
recital. The sleeve notes quote the 
composer as saying his inspiration came 
from Africa and African tribal dances, 
and the music sounds like it. Its minia¬ 
ture stature in no way diminishes the 
ferocity of this savage little piece, which 
I found very exhilarating indeed. 
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just any needle? 
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Use our Needle Clinic for free advice 

EKCO-STY LUS is available ai all 
qood Music Houses. 

Enquiries: 


ERNEST KUENZLI 

PTY. LIMITED 

60 HUNTER ST., SYDNEY 
N.S.W. Phone 28-6991 


77 


















PROFESSIONAL. TURNTABLE MODEL 605L 

Manufactured in Copenhagen by Skandinavisk Radio & Television Co. 


For the discriminating audiophile! Years of experi¬ 
ence are behind the superb performance provided by 
this model. The resiliency suspended two-pole 
asynchronous motor has specially enclosed stator 
which minimises motor vibration and rumble, and 
provides electrical screening of the stray fields of 
the motor, so that even hum-sensitive magnetic 
pick-ups may be used with advantage. A large 
turntable, whose inertia contributes to keep wow 
and flutter at a minimum, is fitted with a rubber 
mat designed as a stroboscope. A special feature 
is the starter switch which is built in to the arm rest 
—so that the motor starts automatically directly the 
arm is moved from it. Moreover, the motor has a 
special winding to supply power for a transistorised 
preamplifier (14v). The modern styling of this 
model is further accentuated by the elegant cabinet 
with black base—in teak or selected hardwoods. 
Technical data: Wow and flutter — Less than + 
or -0.1 5% peak. Rumble: -35db below reference at 
1.4 cm./sec. 


Stocked by Leading Suppliers of Hi-Fi equipment 
Sole Agents in Australia 

G.R.D. INSTRUMENTS PTY. LTD. 

6 Railway Walk, Camberwell, Vic. 82 1256 
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Oscar Lorenzo Fernandez’ Batuque is 
a Brazilian Dance much more fiercely 
exuberant than Guarnieri’s. Its persist¬ 
ent stamping rhythms call to mind those 
of Borodin in his Polovtsian Dances from 
Prince Igor, though it in no way imi¬ 
tates them. This, too, is splendidly play¬ 
ed and recorded. 

I find much of Aaron Copland’s 
music, despite its unquestionable vigor, 
a little on the dry side and his.Danzon 
Cubano is no exception. The melodic 
line displays all the composer’s custo¬ 
mary jerkiness, the orchestration is 
coldly efficient and, while the 
composer’s statement is undeniably ori¬ 
ginal, to me it lacks charm. 

Carlos Chavez, a Mexican, pays heavy 
tribute to Stravinsky in his Sinfonia 
India.Many of the phrases, and much 
of the colour, seems to have been lifted 
straight from the Fair Scene in Pet- 
rouchka. Then, quite surprisingly, the 
second strain has in it much of the 
quality of an English folk song. The 
piece, however, is very pro¬ 
fessionally put together, and admirably 
played. 

★ ★ ★ 

Contemporary Ballets from France play¬ 
ed by the Paris Conservatoire 
Orchestra conducted by Georges 
Pretre. 

Poulenc—Les Biches. 

Dutilleux — Le Loup. 

Milhaud — La Creation du Monde. 
H.M.V. Stereo ASD496. 

Despite its title, this disc cannot be 
regarded as typical of French contem¬ 
porary music, if one considers such 
composers as Messiaen, Boulez and even 
lolivet as typical. Poulenc wrote Les 
Biches in 1923, the same year that Mil¬ 
haud comoosed La Creation du Monde. 
Only Dutilleux’ Le Loup dates from as 
recently as 1953, and his smallish talent 
has always been strongly influenced by 
the work of Roussel who was born in 
1869. 

Le Loup has its fine moments but 
much of the score is so illustrative of 
stage action that its absence deprives 
the music of much of its significance. 
Its fantastic story tells of a young girl, 
who falls in love with a villager changed 
into a wolf by trainer-magician, and 
includes a scene between the two in a 
wedding chamber. Imagination boggles at 
what the choreography might have been 
if the modern, and extremely daring 
French ballet master Bejart had had a 
hand in its design. 

In this ballet Dutilleux adds more than 
a touch of Stravinsky to the Rousselian 
influence and the ballet, though abridged 
in this version under review, still retains 
enough to inform those who might be 
interested of the quality of Dutilleux’ 
music. 

Les Biches wears reasonably well, like 
an old sports coat that, despite its de¬ 
crepitude, still shows the elegance of its 
cut. Its tunes are always pleasing, some 
of them saccharine, others tart, and some 
even reminiscent of Offenbach, but it is 
all delightfully exhuberant and emi¬ 
nently relaxing to listen to. 

La Creation du Monde doesn’t stand 
the test of time quite so successfully. 
Milhaud during the period of its com¬ 
position — and for some years after —- 
was deeply interested in Jazz and this 
work seeks to relate the story of. the 
first book of Genesis in that idiom. 
Much of it is reminiscent of the Ameri¬ 
can Gershwin though never quite so 
lush or inventive. However, it does dis- 
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play much more sophistication than even 
works as late in Gershwin’s career as 
An American in Paris. 

The story is so universally known 
that even with the modifications and 
transformations used in the ballet, no 
one should have any difficulty in relat¬ 
ing the music to the action. There might 
even remain some listeners who still 
consider it very daring. All three ballets 
are extremely well played, with plenty 
of French refinement and wit. The 
sound is first rate. 

★ ★ ★ 

Rodrigo — Fantasia for a Courtier. 
Ghana — Concerto for Guitar and Or¬ 
chestra. 

Norciso Yeyes (guitar) with the National 
Orchestra of Spain conducted by 
Rafael Kubelik. Decca Stereo 
SXLA7510. 

Those interested in recent Spanish 
music in its relationship to that of Latin 
America might be interested in this 
beautifully produced disc. Both works 
use a guitar as solo instrument against 
an orchestral background, though in 
style they differ vastly. While Rodrigo 
has based his own melodies written by 
the seventeenth-century Gaspar Sanz 
and is content to confine his twentieth- 
century arrangements to a seemly mini¬ 
mum of retouching, Ohana offers a 
piece that might find a place on a 
Kranichsteiner Festival program at 
Darmstadt. 

Of the two I prefer Rodrigo. He seems 
much more comfortable in his language 
than Ohana who, despite furious efforts 
to emulate a serial style, still finds him¬ 
self immovably tethered to old-fash¬ 
ioned tonality. Both composers’ works 
are splendidly played and the sound en¬ 
gineer handled the tricky job of balanc¬ 
ing a solo guitar against a modern or¬ 
chestra with outstanding success. 

★ ★ ★ 

RECOMMENDED 

Franck — Symphony in D Minor played 
by Munch and the Boston Symphony 
Orchestra. RCA Stereo VTCS1034. 

Bach — Passacaglia and Fugue in C 
Minor. 

Messiaen — Dieu Parmi Nous from La 
Nativite du Seigneur. 

Franck — Grande Piece Symphonique. 
Played by Virgil Fox on the Phil¬ 
harmonic Hall Organ at Lincoln 
Centre, New York, Command Classics 
Stereo SNDC931-215. 

Strauss — Ein Heldenleben. Played by 
Leinsdorf and the Boston Symphony 
Orchestra. RCA Stereo LSC2641. 

Tchaikowsky — Piano Concerto No. 1 
in B Flat Minor played by Artur 
Rubinstein with the Boston Symphony 
Orchestra under Erich Leinsdorf. 
Piano Recital by John Ogdon including 
Fantasia in D Minor (K.397) 
(Mozart). Scherzo in C Sharp Minor 
(Chopin); Nachstucki in F Major 
(Schumann); and La Campanella by 
Paganini in an adaption by Busoni of 
Liszt’s original transcription. Short 
pieces by Beethoven and Debussy 
complete the recital. H.M.V. Stereo 
ASD546. 

Tchaikowsky — Romeo and Juliet; 

Francesco da Rimini played by the 
Philharmonia Orchestra under Carlo 
Maria Giulini. 
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WHARFEDALE GOLDEN 10 

or Goodmans Twinaxiom 10 
speaker and 3 cubic feet reflex 
cabinet. £28/10/-, including 
packing. 
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to suit all speakers, from £5 for 
8in. 
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player. £34. 
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speakers and Dual 1007A Stereo- 
monaural player. £49/16/-. 

8 Element TV Aerials. Highly 
efficient and designed for weak sig¬ 
nal areas, for receiving stations as 
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Ballarat, Goulburn, Valley, Can¬ 
berra, Rockhampton, Townsville, 
£5/15/; Darling Downs and N.E. 
Tasmania, £5; Central Tablelands 
(N.S.W.) and Bendigo, £6/15/-; 
Latrobe Valley, £4/10/-. 
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SMS 212 Arm, fitted with Type G Shell. ::: 
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SPU-T Cartridge. 


ARMS and SHELLS: 

SMS 212 ] , . , . 

RKG 309 f ar f des, 9 nad *> 
RMS 309 J take Type S Shel s 


S 212 
SK 212 
RK 212 
S 309 
RK 309 
RM 309 


are designed to 
take Type A Shells 


CARTRIDGES 

Both Type A and G Shells will accept all 
ORTOFON cartridges, but the SPU-T 
will fit only the Type G Shell. 


SPU Cartridge. 


ATM BEGINNING 


• • • 


I 


Any high fidelity system worthy of that name 
demands the ultimate in pick-up performance . . . 
at the beginning , . . ORTOFON! Your signal 
input quality obviously controls the results; only 
ORTOFON will completely satisfy you. 
ORTOFON pick-ups and cartridges are made to 
meet the needs of the audio enthusiast — you’ll 
find an ORTOFON arm and cartridge gives you 
reliability and sound satisfaction. 

Why does the advanced enthusiast select 
ORTOFON PICK-UPS? 

He knows that ORTOFON arms and cartridges 
are used in leading broadcasting stations, tele¬ 
vision studios and recording companies where 
standards are extremely critical. He knows, too, 
he is investing wisely in the world’s finest arm and 
cartridge ... for reviewers everywhere are ambas¬ 
sadors for ORTOFON. He buys uncompromising 
design and sturdy, meticulous construction; and 
he knows ORTOFON offers the ultimate in pick¬ 
up performance, frequency response and relia¬ 
bility. 

Have you heard the ORTOFON SPU-T cart¬ 
ridges? The introduction of the SPU series proves 
that the moving coil or dynamic principle is still 
one of the best systems if you insist on fine quality 
sound . . . and you may forget the cross-talk 
problem. And, of course, there’s the NEW SPU- 
GT-E cartridge — the one with the elliptical 
stylus . . . Read the comments of a leading 
English journal: “Without equivocation, this 
ORTOFON SPU-GT-E cartridge merits every 
cachet technical reviewers can bestow on it. With 
difficult records, even toward the centre and 
heavy wave forms, the quality was smooth and 
well defined throughout its wide range.” 



INTERSTATE REPRESENTATIVES: 

NEW SOUTH WALES: Audio Engineers Ptv 
Ltd., 422 Kent Street, Sydney. 

Tel.: 29-6731. 

SOUTH AUSTRALIA: Elico Sales. 233 

Rundle Street, Adelaide Tel.: 8-1259. 
QUEENSLAND: Sydney G. Hughes. 154-158 
Arthur St.. New Farm, Brisbane. 

Tel.: 58-1014. 

WESTERN AUSTRALIA: Athol M. Hill. 842 

Hay Street, Perth.Tel.: 21-7861. 

TASMANIA: K. W. McCulloch Pty. Ltd.. 
109 York Street, Launceston. 

Tel.: 2-5322 

A.C.T.: A.ustr?.li-.n Physical Laboratories. 

P.O. Box 225. Canberra City. 

Tel.: 4-3010 (Mr J. E. Howe). 



O Head Office: 28 Elizabeth Street. Melbourne. Victoria. Tel. 63-82M. 63-8166. 


Sydney Office: N.R.M.A. House, 26 Ridtte St., North Sydney. N.S.W. 92-3890 
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THE BILLY GRAHAM LOS 

ANGELES CRUSADE CHOIR. 5,000 
Voices Directed By Cliff Barrows 
and Featuring George Beverly Shea. 
Stereo, RCA LSP-2788. (Also avail¬ 
able in Mono.) 

Interest: Crusade Choir. 
Performance: Of its type, excellent. 
Quality: Excellent. 

Stereo: Normal. 

Of all the choirs which have been 
formed to support Billy Graham Cru¬ 
sades, this is one of the largest, if not 
the largest, ever. It was formed in con¬ 
nection with last year’s Crusade at the 
Los Angeles Coliseum and included over 
5,000 voices—larger than the entire con¬ 
gregation during the first of his crusades 
in 1949. 

What is more important, quality 
matches quantity, the whole record being 
a tribute to the ability of Cliff Barrows 
to control massed voices. 

A tribute should also be paid to 
recording engineer John Worman for the 
way he has managed to balance a single 
piano against such a massive choir, the 
balance being particularly important and 
effective in the final item, “The Lord’s 
Prayer.” 

Interspersed with the old “chestnuts,” 
which seem to feature in most Billy 
Graham crusades, are four or five differ¬ 
ent numbers or varied arrangements 
which provide a welcome change. But 
chestnuts or not, this is one of the best 
yet of the “Crusade” albums. 

“He’s Got The Whole World In His 
Hands,” “He’s The Christ Of Every 
Crisis,” “Wonderful Grace Of Jesus,” 
“To God Be The Glory,” “I Would 
Be Like Jesus,” “Hallelujah Chorus,” 
“Onward Christian Soldiers,” “Until 
Then,” “Glorious Is Thy Name,” 
“Brother James’s Air,” “How Great Thou 
Art” and “The Lord’s Prayer.” 

Technically speaking, the quality is 
good, the stereo making a valuable con¬ 
tribution in separating the choral parts 
and giving proper emphasis to the 
soloist, George Beverly Shea. (W.N.W.) 


A NATION SINGS. Five Thousand 
Voices At The Royal Albert Hall. 
The World’s Greatest Ever Gymanfa 
Ganu, Welsh Hymn Singing Festi¬ 
val. Conducted by Terry James; 
Organist Cyril Anthony; Verse 
Reader Emyr Jones. Stereo, HMV 
OCSD 7604. (Also available in 
Mono OCLP 7604.) 

Interest: Hymns, massed voices. 
Performance: Stirring. 

Quality: Excellent. 

Stereo: Effective spread. 

In years of reviewing devotional 
records. I’ve come across few as enjoy¬ 
able and refreshing as this one. This, 
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Neville Williams 
Jamieson Rowe 
Keith Jeff coat 


despite the fact that the performance 
contains not one recognisable word of 
English, and that I understand not a 
single word of Welsh. 

I did know the tunes, however, as 
will anyone who has a background of 
Church music. As set out on the jacket, 
the titles read: 

“Diadem,” “Trewen,” “Aberystwyth,” 
“Lief,” “Calon Lan,” “Sanctus,” “Cwm 
Rhondda,” “Builth,” “Rachie,” “Mae 
d'eisiau di bob awr,” “Bryn Calfaria,” 
“Rhyd y Groes” and “Crimond.” 

Recorded in the Albert Hall, London, 
this is not a rehearsed presentation, but 
simply a recording of 5,000 Welsh people 
who gathered to sing their traditional 
hymns on the night of May 3 last. And 
what fervant, massive and yet disciplined 
singing it is and how well the leaders, 
mentioned in the credits, have done their 
part. 

Recorded by Allen Stagg for Delyse 
and sold under the HMV label, the 
general balance and quality of the 
recording is excellent, as also is the 
stereo spread. The microphones have 
managed to pick up an impression of 
many individual voices, rather than a 
jumble of sound, yet without the intru¬ 
sion of some lone, over-ambitious 
soprano. 

Enjoying the record as much as I 
did, I can only imagine how it would 
be received by someone who has a 
direct link with Wales—the Gymanfa 
Bwnc or the Gymanfa Ganu — terms 
picked up from the explanatory notes. 

Recommended (W.N.W.). 


HYMNS FOR MEDITATION. Tom 
Mitchell At The Lowrey Organ. 
Stereo, HMV OCSD 7601. (Also 
available in Mono OCLP 7601.) 

Interest: Organ, popular hymns. 
Performance: Good, but with reser¬ 
vations. 

Quality: Passable. 

Stereo: Modestly used. 

Some time ago, I reviewed a 45-EP 
disc of Tom Mitchell and his Lowrey 
organ—with a distinct lack of enthu¬ 
siasm. I didn’t like the playing very 
much and I liked the technical quality 
of the disc even less. 

This 12-inch LP on the HMV label 
is an enormous improvement on that 
early disc. The quality is better and 
Tom Mitchell shows himself as quite 
an exponent of the Lowrey organ, with 
its many and interesting voices. For those 
with two-channel systems, the stereo 
version provides a bonus of interest. 

But for all the improvement, I still 
can’t give the disc unqualified praise. 
Technically, the sound isn’t 100 per cent 
clean, though I have no way of knowing 
whether the limitation is in the organ 
amplifier, the recording channel, or both. 
Nor is the surface as quiet as it should 
be, my pressing showing definite imper¬ 
fections on track 1 side 2. 

And Tom Mitchell himself still has 
a way to go, to develop the fine sense 
of tempo and phrasing necessary for 
sound-only presentation. I have no doubt 
that, in a public performance, audience 
reaction would be most favourable; but 
the requirements for an LP recording 
are exacting in the extreme. 

But, while I am duty bound to state 
my reservations in regard to the disc, 
I must equally agree that it has its 
good points, notably the imaginative use 
of the Lowrey organ and the choice 
of tuneful hymn melodies: 

“Wonderful Grace Of Jesus,” “In The 
Garden,” “How Great Thou Art,” “Old 
Rugged Cross,” “I’ll Walk With God,” 
“Tenderly He Watches Over Me,” “A 
Man Called Peter,” “Oh What A Won¬ 
derful Day,” “Sanctuary Of The Heart,” 
“Jude’s Consecration,” “Overshadowed,” 
“Master, The Tempest Is Raging,” 
“Beautiful Isle Of Somewhere,” “It Is 
No Secret.” (W.N.W.) 


FROM STAGE AND SCREEN 


THEY STOPPED THE SHOW — 
Original Hit Performances From 
Broadway Shows featuring Ray 
Bolger, Alfred Drake, Betty Gar¬ 
rett, Dolores Gray, Walter Huston, 
Gertrude Lawrence, Mary Martin, 
Gertrude Nielsen, John Raitt, Joan 
Roberts, Rosalind Russell, Danny 
Scholl and Dooley Wilson. Uni¬ 
versal Record Club, Mono, 
UP-535. 

Interest: Musicals. 

Performance: Excellent. 

Quality: Good. 

The practice of preserving, on disc, 
the opening performance of Broadway 
Musicals was begun in 1943 when 
Decca made recording history with an 
album on “Oklahoma!” All too often, 
however, only a few of the numbers 
on such an L.P. would be real “show 
stoppers” while the rest would not have 
had what might be termed “lasting 
entertainment value.” 

There is no such problem with this 
new disc. The 12 numbers on the disc 
were taken from 12 different musicals 
spanning the period between 1938 and 


1953, and many are from first night 
performances. This one has real, all- 
over entertainment value. 

The 12 numbers are: “My Heart 
Belongs To Daddy,” “People Will Say 
We’re In Love,” “South America, Take 
It Away,” “Soliloquy,” “Swing,” “The 
Big Movie Show In The Sky,” “Once 
In Love With Amy,” “Getting To 
Know You,” “September Song,” “I 
Wanna Get Married,” “If You Hadn’t 
But You Did,” “The Eagle And Me.” 

The quality is somewhat variable but 
generally good with some numbers being 
outstanding. I’ve no real complaints in 
this regard. (K.W.J.) 


A WALTZ DREAM. With June Bron- 
hill, David Hughes, Marion Gri¬ 
maldi, The Williams Singers and 
Michael Collins and His Orchestra. 
Music By Oscar Straus, Lyrics by 
Adrian Ross. Stereo, World Record 
Club, S-7069. 

Interest: Traditional musical 

comedy. 

Performance: Good. 
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A MAJOR BREAKTHROUGH IN SOUND PURITY 

by feMwrS'Bl 

THE SOUND FROM THE NEW SHURE V-15 STEREO DYNETIC CARTRIDGE 
WITH ITS REVOLUTIONARY BI-RADIAL ELLIPTICAL STYLUS 
HAS NEVER BEFORE BEEN HEARD OUTSIDE AUDIO LABORATORIES 
by S. N. SHURE, President, Shure Brothers, Inc. 


The sound from the new Shure V-15 
Stereo Dynetic Cartridge is unique. The 
unit incorporates highly disciplined re¬ 
finements in design and manufacture 
that were considered “beyond the state 
of the art” as recently as the late sum¬ 
mer of 1963. The V-15 performance 
specifications and design considerations 
are heady stuff—even among engineers. 
They probably cannot be assimilated 
by anyone who is not a knowledgeable 
audiophile, yet the sound is such that 
the critical listener, with or without 
technical knowledge, can appreciate 
the significant nature of the V-15 music 
re-creation superiority. It is to be made 
in limited quantities, and because of 
the incredibly close tolerances and 
singularly rigid inspection techniques 
involved, it is not inexpensive. Per¬ 
fection never is. 

THE BI-RADIAL ELLIPTICAL 
STYLUS 

The outstanding characteristic is that 
the V-15 Stylus has two different radii 
. . . hence the designation Bi-Radial. 
One is a broad frontal plane radius of 

22.5 microns (.0009 inch); while the 
actual contact radii on each side of the 
stylus are in incredibly fine 5 microns 
(.0002 inch). It would be impossible 
to reduce the contact radius of a con¬ 
ventional spherical/conical stylus to 
this micro-miniature dimension without 
subjecting the entire stylus to “bottom¬ 
ing” in the record grooves. 

The Shure Bi-Radial elliptical stylus, 
because of its larger frontal radius of 

22.5 microns (.0009 inch), cannot bot¬ 
tom . . . and as you know, bottoming 
reproduces the crackling noise of the 
grit and static dust that in practice 
cannot be eliminated from the canyons 
of record grooves. 

TRACING DISTORTION 
MINIMISED 

The prime objective in faithful sound 
re-creation is to have the playback 
stylus move in exactly the same way 
as the wedge-shaped cutting stylus 
moved when it produced the master 
record. This can’t be accomplished 
with a spherical/conical stylus because 
the points of tangency (or points of 
contact between the record grooves 
and the stylus) are constantly chang¬ 
ing. This effect manifests itself as 
tracing distortion (sometimes called 
“inner groove distortion”). Note in the 



Cutter Elliptical Conical 


illustration below how the points of 
tangency (arrows) of the Bi-Radial ellip¬ 
tical stylus remain relatively constant 
because of the very small 5 micron 
(.0002 inch) side contact radii: 

The Shure Bi-Radial Stylus vastly re¬ 
duces another problem in playback 
known as the “pinch effect.” As ex¬ 
perienced audiophiles know, the record 
grooves are wider wherever and when¬ 
ever the flat, chiselfaced cutting sylus 
changes directions (which is 440 cycles 
per second at a pure middle “A” tone 
—up to 20,000 cycles per second in 
some of the high overtones). An or¬ 
dinary spherical/conical stylus riding 
the upper portion of the groove walls 
tends to drop where the groove gets 
wider, and to rise as the groove nar¬ 
rows. Since stereo styli and cartridges 
have both vertical and horizontal func¬ 
tions, this unfortunate and unwanted 
up-and-down motion creates a second 
harmonic distortion. The new Shure 
Bi-Radial elliptical stylus, on the other 
hand, looks like this riding a record 
groove: 



You’ll note that even though it has a 
broad front face with a frontal plane 
radius of 22.5 microns (.0009 inch), 
and it measures 30 microns (.0012 inch) 
across at the point of contact with the 
groove, the small side or contact radii 
are only 5 microns (.0002 inch). This 
conforms to the configuration of the 
cutting stylus and hence is not subject 
to the up-and-down vagaries of the so- 
called “pinch-effect.” 

SYMMETRY, TOLERANCES AND 
POSITIONING ARE ULTRA- 
CRITICAL 

Frankly, a Bi-Radial elliptical stylus, 
however desirable, is almost impossibly 
difficult to make CORRECTLY. Dia¬ 
mond, as you know, is the hardest 
material . . . with a rating of 10 on 
the Mors hardness scale. It’s one thing 
to make a simple diamond cone, alto¬ 
gether another to make a perfectly 
symmetrical Bi-Radial stylus with suffi¬ 
ciently close tolerances, actually within 
one ten thousandth of an inch! Shure 
has developed unprecedented controls, 
inspections and manufacturing tech¬ 
niques to assure precise positioning, 
configuration, dimensions and tolerances 
of the diamond tip. It is a singular 


and exacting procedure . . . unique in 
the high fidelity cartridge industry. And, 
unless these inspection techniques and 
safeguards are used, an imperfectly 
formed elliptic configuration can result 
and literally do more harm than good 
to both record and sound (as is the 
case with conventional elliptical styli). 
THE V-15 IS A 15° CARTRIDGE 

The 15° effective tracking angle has 
recently been the subject of several 
Shure communications to the audio¬ 
phile. It conforms to the effective re¬ 
cord cutting angle of 15° proposed by 
the RIAA and EIA and now used by 
the major record producing companies 
and thereby minimises tracking distor¬ 
tion. 

The major features, then, of the V-15 
are the Shure Bi-Radial Elliptical 
Stylus, the singular quality control 
techniques and standards devised to 
produce perfection of stylus symmetry, 
and the 15° tracking angle. They 
combine to reduce IM and harmonic 
distortion to a dramatic new low. In 
fact, the distortion (at normal record 
playing velocities) is lower than the in¬ 
herent noise level of the finest test 
records and laboratory measurement in¬ 
struments! In extensive listening tests, 
the V-15 proved most impressive in its 
“trackability.” It consistently proved 
capable of tracking the most difficult, 
heavily modulated passages at a mini¬ 
mum force of $ grams (in the Shure- 
SME tone arm). The entire V-15 is 
hand-crafted and subject to quality con¬ 
trol and inspection measures that re¬ 
sult in space-age reliability. Precision 
machined aluminium and a special 
ultra-stable plastic stylus grip. Exact 
alignment is assured in every internal 
detail—and in mounting. Mu-metal 
hum shield surrounds the sensitive 
coils. Gold plated terminals. Indi¬ 
vidually packaged in walnut box. The 
V-15 is a patented moving-magnet de¬ 
vice—a connoisseur’s cartridge in every 
detail. 

SPECIFICATIONS 

The basic specifications are what 
you’d expect the premier Shure cart¬ 
ridge to reflect: 20 to 20,000 cps., 6 mv 
output. Over 25 db separation. 25 x 
10* 6 cm. per dyne compliance. $ gram 
tracking. 47,000 ohms impedance, 680 
millihenries inductance per channel. 
650 ohms resistance. Bi-Radial stylus: 

22.5 microns (.0009 inch) frontal 
radius, 5 microns (.0002 inch) side con¬ 
tact radii, 30 microns (.0012 inch) wide 
between record contact points. 

But most important, it re-creates 
music with a transcendent purity that 
results in a deeply rewarding experi¬ 
ence for the critical ear. 

Manufactured under U.S. Patents 
3.055,988; 3,077,521 and 3,077,522. 
Other Patents Pending. 

£47/15/6 retail. 



AUDIO ENGINEERS SI: 

422 KENT ST., SYDNEY. 29-6731. 44 WARDEN ST., THE VALLEY BRIS. 2-6754. 
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Quality: Good. 

Stereo: Normal spread. 

In true musical comedy tradition, an 
officer of the Viennese Hussars marries 
a princess but immediately regrets so 
doing. Fleeing from the situation, he 
falls in love with the leader of a ladies’ 
band. But the King and a rival court 
official, who pursues him, also find 
diversion with members of the band. 

In such complicated surroundings, the 
stage is set for a happy ending when 
the leader of the band visits the un¬ 
fortunate princess in secret and teaches 


her some essential home truths about 
keeping a husband. 

In the thirteen tracks here presented, 
the excerpts range from the straight 
Viennese waltz tempos of the Overture 
and Finale, through the various vocal 
solos, duets and trios pertaining to the 
story, to “Hush It Up,” a brief number 
which could drop, without incongruity, 
into a Gilbert and Sullivan setting. 

Musically the presentation is generally 
good, as also is the quality, except for 
some tracing distortion on the very last 
track. (W.N.W.) 


| Instrumental, Vocal and Humour | 


MY CONCERTO FOR YOU. Russ 
Conway (Piano) With Michael 
Collins and His Concert Orchestra 
and the Williams Singers. Stereo, 
World Record Club, S-7070. 

Interest: Romantic piano plus 

orchestra. 

Performance: Excellent. 

Quality: Excellent. 

Stereo: Normal spread. 

The notes point out that Russ Con¬ 
way’s real name is Trevor Standford, 
an ex-sailor turned songwriter, who 
became a featured pianist, more or less 
by accident, even though he had never 
had the privilege of a music lesson. 

Whatever problems this may have 
posed in earlier life, there is no hint of 
them here as Russ Conway fronts the 
orchestra and chorus in a series of 
numbers that are very easy on the ear: 
“My Concerto For You,” “The Way 
To The Stars,” “Dream Of Olwen,” 
“Dusk,” “The Lonely Melody,” “The 
Warsaw Concerto,” “Autumn Concerto,” 
“Forgotten Dreams,” “Cornish Rhap¬ 
sody,” “Jeannie,” “Till,” and “La Mer.” 

If you like massed strings, and a 
sound that sweeps alternately from near 
solo piano to full orchestral climaxes, 
you’ll doubtless enjoy this latest Russ 
Conway offering from the World Record 
Club. 

I did. 

The quality, by the way, is to normal 
stereo standards. (W.N.W.) 

★ ★ ★ 

FOR SOUND’S SAKE. Marty Gold 
And His Orchestra. Stereo, RCA 
Dynagroove LSP-2787. (Also Avail¬ 
able In Mono). 

Interest: Big band sonic “display.” 
Performance: Excellent. 

Quality: Excellent. 

Stereo: Plenty of separation. 

With the sub-title “Great Big Sound— 
Great Big Band” this disc continues the 
theme that RCAs Dynagroove process 
and Marty Gold are just right for each 
other. Certainly, Marty Gold seems to 
enjoy arranging for sonic impact, and 
to help him, on this occasion, he has 
a band of 12 violins, 3 violas, 3 cellos, 
4 trumpets, 5 trombones, 3 French 
horns, tuba, 4 reeds, brass drums, guitar 
and percussion. 

The arrangements are designed to 
produce a variety of sound and 
variety of tempo that certainly won't 
let you relegate the music to the back¬ 
ground or relax into slumber. So don’t 
think of it as “atmosphere” music. 
Interwoven through the band sound are 
virtuoso performances by Joe Wilder 
(flugelhorn), Mel Davis (trumpet); 
Jerome Richardson (tenor sax.) and 
Phil Bodner (alto sax.). 
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The titles: “El Cumbanchero,” “Bau¬ 
bles, Bangles and Beads,” “Memories 
Of You,” “Yesterdays,” “More Than 
You Know,” “In A Sentimental Mood,” 
“All The Things You Are,” “Rockin’ 
Chair,” “I Love Paris,” “September 
Song,” “Love Is Here To Stay,” “Mood 
Indigo.” 

The quality is well up to standard 

and the surface noise-free. (W.N.W.) 

★ ★ ★ 

BLACK SATIN. The George Shearing 
Quintet And Orchestra. Stereo, 
World Record Club S-8051. (Also 
available in Mono.) 

Interest: Melodic “atmosphere” 

music. 

Performance: A trifle loose. 

Quality: Normal. 

Stereo: Normal. 

One conventionally associates George 
Shearing with that smooth, effortless 
touch which can form such a pleasant 
sonic backdrop to everyday activities. 

This “Black Satin” album follows the 
pattern, but with a vague lack of 
cohesion that one doesn’t normally asso¬ 
ciate with George Shearing. However, 
as mood music, you'll still find enjoy¬ 
ment in the selections presented: 

“The Folks Who Live On The Hill,” 
“I Should Lose You,” “Starlight 
Souvenirs,” “What Is There To Say,” 
“Black Satin,” “You Don’t Know What 
Love Is,” “Nothing Ever Changes My 
Love For You,” “One Morning In May,” 
“Moon Song,” “As Long As I Live,” 

“Let’s Live Again.” 

The quality is smooth and clean with 
the emphasis, if anything, thrown toward 
the bass end. For this kind of music, 
that’s not a bad fault. (W.N.W.) 


VIOLINO TZIGANO. Kotaro Hara and 
His Tokyo Sextet, playing a selec¬ 
tion of Continental tangos. Festival 
(King Records, Japan) 12-in stereo, 
SFL-931,255. 

Interest: Dance music. 

Performance: Smooth. 

Recording: Excellent. 

Stereo Quality: Good. 

Those who have been searching for 
an easy-to-listen-to, easy-to-dance-to re¬ 
cording of “stock” tangos need search 
no further. Kotaro Hara and his sextet 
have recorded a performance on this 
disc which will be mighty hard to beat. 

The pieces played are “Violino 
Tzigano,” “La Rosita,” “Nostalgias,” 
“Eine Nacht In Monte Carlo,” “Con¬ 
fession,” “Hor Mein Lied, Violetta,” 
“Isle Of Capri,” “Gypsy Lamento,” “La 
Paloma,” “Music Box Tango,” “Twilight” 
and “Ole Guapa.” The playing is con¬ 
sistently good throughout. 


As with all the King records which 
have come my way, the recording quality 
is excellent. From all viewpoints, this 
disc can be highly recommended. (J.R.) 

★ ★ ★ 

COME TO THE BALL, Harry Davidson 
and his Orchestra. “Chivalry 
March,” “Gay Romance,” “Bouquet 
“To Melody,” “Gay Parade,” “Queen 
Mary Valeta,” “Boston Tea Party,” 
“Way Of The Heart,” “Mountain 
“Greenery,” “Love Bells,” “Middy 
March.” Festival, Mono. FL-31,207. 
Interest: Old Time Dancing. 
Performance: Very Good. 

Quality: Good. 

This recording is a fair example of 
the style which has earned Harry David¬ 
son and his Orchestra the honour of 
playing for many of the major dancing 
championships in England. Local enthu¬ 
siasts of old time and straight ballroom 
dancing should find much to please them 
on the disc. 

The playing of this group is very 
definitely “strict tempo” and although 
their orchestrations have sufficient 
embellishments to make them interest¬ 
ing, they should not prove distracting 
to dancers. 

The quality of the disc is generally 
good, but not quite up to real “HI-FI” 
standards. The frequency response is 
mildly restricted and there is just a trace 
of distortion on some inner tracks. 
(K.W.J.) 

★ if ★ 

RHYTHM ANTICS. Organ And Per¬ 
cussion. Ethel Smith. Stereo, Uni¬ 
versal Record Club UP-540. 

Interest: “Rhythm Antics.” 
Performance: Good in its class. 
Quality: Good. 

Stereo: Normal spread. 

The sound on this record is exactly 
what you’d expect it to be from the 
picture on the cover—Ethel Smith, a 
capable and seasoned artist, having fun 
at the keyboard of a Hammond organ. 

With her in the act are unnamed 
percussionists playing a variety of instru¬ 
ments which she reportedly collected on 
a recent world tour. 

For those with a special interest in 
such matters, the notes make mention 
of the instruments involved but, for most 

(Continued on Page 86.) 


ACOS CHAWSER DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust' Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE £ 2-15-0 

AMPLION (A/SIA) PTY. LTD. 
29 Major's Bay Rd., Concord, 

N S W. PHONE 73-1227 


83 
















■-—- 




NEW 



/ 


IN HI-FI TAPE RECORDERS 


MODEL TR7.—New style! Advanced design! More features! 
Made by us and sold to yon at Manufacturer’s Prices. 


FREQ. RESPONSE 

30—18,000 c.p.s. at 7i i.p.s. 
30—12,000 c.p.s. at 3f i.p.s. 
+ or — 3DB. 

30—5,000 c.p.s. at l£ i.p.s. 
+ or—5DB. 

Latest 4-track Michigan 
heads. 


Rrffe Hub » „ 



STEREO OUTPUT {Low level) 

2, 6 x 4 speakers. 
PARALLEL SWITCHING. 
4w. OUTPUT. 

IMPROVED VENTILATION. 
UP TO 16 HOURS 
PLAYING. 


PRICE: 4-TRACK £83/15/-; 2-TRACK £74/10/-. 

Price includes: Tape, empty spool, dynamic microphone, handbook. 


LOOK AT THESE FEATURES! 


Piano key controls. 

Pause button. 

(Foot control optional extra). 

Digital counter. 

Wow and flutter .15% at 7^2 >-P»s- 


• 3 motors (beltless system). 

• Weight: 30lb. 

• P.A. facilities. 

• Magic eye level indicator. 

• Signal/noise better than 43DB. 


• Superimposing switch. 

• 7in. spools with lid on. 

• Dimensions (with lid). 

16 x 7 x 13in. 

• Separate treble and bass. 


These recorders are available with 3rd head, track to track recording facilities, high level stereo 
output, echo effect. Prices on application. All recorders fully guaranteed. Ask for further details. 


MODEL TR5 


PRICE: 

2-TRACK £44/7- 
4-TRACK £49/10/- 

INCLUDED IN PRICE: 
I—Reel of Tape; I — 
Empty spool; I—Acoa 
MIC40 mic. Choice ot 
colours. FULLY GUAR¬ 
ANTEED. 


LOOK AND 

• BUILT in MIXER, a must 
for film enthusiasts. 

• 2 speakers, for extended 
bass response. 

• Superimposing. 

• Monitoring. 

• 3W output. 

• Response 40-10,000 c.p.s. 

® Magic eye level indica¬ 
tor 


£ "Vw ^ 



COMPARE 

© 


Fast forward and rewind. 

Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and ext. Amp. 
outputs. 

Tone control. 

Speed 3%in/sec. over 3 
hours recording. 

Weight I9lb. 

Can be used as P.U. 
amplifier. 


MODEL TR6 

Incorporating the famous "TRUVOX" tapedecks 

NOW AVAILABLE IN STEREO, PRICE £135 

Including 2-dynamic mics., 2-12in speakers in portable carrying cases, 
plus tape and empty spool. 

• Built-in stereo mixer • 2 meter level indicators 

• 4-track mono operation. 



FREQ. RESPONSE: 

40-20,OOOcps at 7*2 I.p.s. 

40-12,000cps at 3 s 4 I.p.s. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH 
BUTTONS. 

• PAUSE CONTROL. 

• HUB LOCKS TO LOCK 
TAPE-REELS. 

• AUTOMATIC STOP (optional 
extra). 

Tape speeds within plus or 
Size: 17*4 x 13*4 * 7t 4 ln. 


• TAPE POSITION 
INDICATOR. 

WOW AND FLUTTER: 
Better than .15% at 7*a i.p.s. 
Better than .2% at 3^ i.p.s. 

• BUILT-IN MIXER. 

• 2 SPEAKERS, 6 x 4ln. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

• MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT, 
minus 1 % of stated speeds. 

Weight: 321b Including lid. 


Price 92 gns. 

Dynamic microphone, freq. resp. 80-12,OOOcps, extra £5/13/. 


Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD N.S.W. PHONE UA2145 
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IN HI-FI STEREO EQUIPMENT BY CLASSIC 

Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers also the Mullard 10-10. All units 
have built in dual wave tuners. 


WRITE 

FOR 

FULL 

SPECIFI- , 
CATIONS 


••• V-. , .-£ " • 'y. 



STEREOMASTER by 







ALL 

UNITS 

FULLY 

GUARAN¬ 

TEED 


SPECIFICATIONS COMMON TO ALL UNITS: 

• Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band 
and 16 to 49 metres on short wave. • EM84 tuning indicator giving accurate tuning with ease. Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for 
external tuner—stereo pick-up—stereo or mono tape recorder for recording or play back. • Stereo reverse 
switch. • Calibrated dial scales available for all States showing main stations in large type with separate 
scale for short wave using two dial pointers. # Chassis is mounted in attractive and durable metal case 
finished in black with embossed control panel in black and silver with matching kno.bs. 


PLAYMASTER 
4 UNIT 

WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a response of 25 to 
18,000 cycles. 

• Valves, 4 6GW8, 12AU7, 6N8, 6AN7, EM- 
84, and two IN1763 rectifiers. 

AMPLIFIER AND TUNER, £51/15/-. 


WITH GARRARD 
STEREO CHANGER 
MAGNAVOX 8WR 
£69/10/. 


AUTOSLIM 
AND TWO 
SPEAKERS, 


PLAYMASTER 
101 UNIT 

WITH TUNER 

• Output 12 watts per channel <24 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a frequency response of 
20 to 25,000 cycles. 

• Valves 4 6GW8, 12AX7, 6N8. 6AN7, EMS4 
and two 210 rectifiers. 

AMPLIFIER AND TUNER, £55/10/. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
ROLA 12PX SPEAKERS. £79/10/. 

ALL PRICES F.O.R. SYDNEY 


MULLARD 
10-10 UNIT 

WITH TUNER 

• Output 10 watts per channel (20 watts). 

• Incorporating Ferguson grain oriented out¬ 
put transformers giving a frequency response 
of 20 to 25,000 cycles. 

U Valves 4 6WG8, 2 EF86, 6N8, 6AN7, and 
two 210 rectifiers. 

AMPLIFIER AND TUNER, £58/10/. 

WITH GARRARD AUTOSLIM 

STEREO CHANGER AND TWO 

ROLA 12PX SPEAKERS, £82/10/. 


A COMPLETE HI-FI STEREO 
SYSTEM FOR ONLY . . . 


59 


GNS. F.O.R. 


UNIT STEREO PLAYMASTER AMPLIFIER No. 106 WITH PLAYMASTER TUNER 

(Amplifier-tuner in:orporated in same case./ 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

SPECIFICATIONS: 

O Output 8 watts per channel Cl6 watts). 

• Ferquson Output Transformers. 

• Inbuilt Tuner with new EM84 tuning indicator, frequency coverage 850 to 1,600 K.C. 
U Valves 4 6GW8—12AU7—1 6AE8—1 6BA6 1 EM84—2 INI763 Rectifiers. 

• Supplied in self-contained case finished in beige, hammertene, with black and gold 
cbntrol panel w<th matching knobs. 

• Switching and input facilities for pick-up—radio, F.M. Tuner and Tape Recorder. 

• FULLY GUARANTEED. 



106 AMP. & TUNER ONLY £45 

107 AMP. & TUNER ONLY £42 

Wired and tested 


Pius the new B.S.8.-UA12 or Garrard Autoslim Stereo Changer and two 
Magnavox 8WR Hi-Fi speakers giving a frequency response of 30 to 14,000. 

cycles. 


Cla §§ie Radio 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. 


PHONE UA2145 
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Thisisnotarefinement... 

This is an invention 

THE INDUCED 
MAGNET TRANSDUCER 


Can a new cartridge be THAT different? THE VIK 
POINT FOUR CARTRIDGE is. It emphasises a concept suffici¬ 
ently unique to establish a ney type of playback head. It is. indeed, 
the most advanced cartridge available anywhere today. 

Its 2 key advantages are:— 

(1) A SIGNIFICANT FURTHER REDUCTION OF MASS: The 

use of a fixed magnet, separate from the moving system, induc¬ 
ing its field into a very tiny, hollow armature of extremely light 
weight, slashed mass to HALF OR LESS THAN THAT OF 
SYSTEMS, PREVIOUSLY REGARDED AS LOW-MASS 
DESIGNS. “A giant forward step . . . ingenious . . . almost 
like having your cake and eating it." reports C\ (1. McProud in 
his glowing review'. (“Audio.** U.S.A.. March. 1964.) 

(2) A FREEDOM FROM SATURATION AND HYSTERESIS 
DISTORTION: These are very serious effects, that are beyond 
control by conventional designs. The physical arrangement of 
elements, using the new INDUCED MAGNET principle, places 
the magnet into a remote position with respect to the main 
structure, thus reducing IM and harmonic distortion to a 
dramatic new low. 

Performance of the ADC POINT FOUR can be summed up 
by a few words Percy Wilson. M.A.. had to say about it in the 
December, 1963, issue of the “Gramophone** (U.K.):— 

“LISTENING TO DIFFICULT RECORDS SHOWED AN 
IMPROVEMENT OVER PRFYIOUS REPRODUCTION. THAT 
I HAD NOT THOUGHT POSSIBLE.** 

Here, then, are the cold specifications. Proof of what they mean is 


up to your own 

ears.*— 



Type 

Induced magnet 

Vertical tracking 

15 degrees 

Sensitivity 

5 mv at 5.5 cms/sec 

angle 



recorded velocity 

Tracking force 

Va to H/j grams 

Channel Separation 

30 db, 50 to 8,000 cps 

range 


Frequency 

10 to 20,000 cps plus 

I.M. distortion 

less than 1 per cent— 

Response 

or minus 2 db 


400 and 4,000 cps at 

Stylus tip radius 

Point Four — .0004! n 


14.3 cms/sec velocity 


(accurately 

maintained) 

Compliance 

30 i 10-6 ems/dyne 


Point Four/E (Elliptical 
Stylus)— 

Contact radius— 
.0002in. 

Lateral radius— 

As to stylus tracking force a minimum of 
% gm is suoqested But the Point Four 

will track PERFECTLY at </ 2 qm in the 
J.H. and Pritchard arms. The chief prob¬ 
lem here is the ability of available 
p.u.d'rm. NOT of the cartridge. 


.0008in. 




Find out more and ask for the complete product story. 


Sole Australian Representatives for ADC. U.S.A.. and makers of the J.H. Pick up 
Arm and Synchronous Turntable. 

J. H. REPRODUCERS 

10a PINE AVE., ELWOOD, VIC. 

PHONE 91-4583 
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VARIETY FARE 1 

— Continued 


listeners, it will simply be a matter of 
reacting favourably or otherwise to key¬ 
board antics plus percussion. 

Personally, I’m not at all averse to 
lively percussion in its own right, or 
a well-played Hammond organ either, 
but the combination doesn't stir me. 

The tunes, some of which are recog¬ 
nisable, include: “Desafinado,” “I’ve Got 
Your Number,’’ “What Is This Thing 
Called Love,” “Rhythm Antics,” “Diga, 
Diga Doo,” “Makin’ Whoopee,” “By The 
Light Of The Silvery Moon,” “Carioca,” 
“Ooh That Kiss,” “Moanin’,” “It Ain’t 
Necessarily So,” “Baia.” 

If you’re keen on the music or the 
artist, you need not have any worries 
about the technical quality. (W.N.W.) 

★ ★ ★ 

ELECTRODYNAMICS. Dick Hynian 
At The Lowrey Organ And His 
Orchestra. Stereo, Command SNDL- 
931221. 

Interest: Organ plus orchestra. 
Performance: Facile. 

Quality: Excellent. 

Stereo: Positive separation. 

One can’t help comparing and con¬ 
trasting this disc to Ethel Smith’s 
“Rhythm Antics,” I'm afraid to the dis¬ 
advantage of the latter in all but price. 

While Ethel Smith displays plenty of 
digital dexterity, Dick Hyman provides 
better arrangements and better amalga¬ 
mation between the organ and orchestral 
sound. For much of this, the jacket notes 
would give credit to the facilities avail¬ 
able on Dick Hyman’s Lowrey organ. 

While some may want to argue this, 
there can be no doubt about the stereo 
separation of the organ voices which is 
preserved on the stereo disc. Organ 
enthusiasts, who might like to hear more 
organ and less orchestra, will certainly 
find interest in this aspect. 

However, this is not a record that I 
would try to “sell” to organ enthusiasts, 
as an organ record. It would be nearer 
the truth to classfiy it as “swinging 
pop,” featuring a group of Command’s 
well-known artists, with Dick Hyman 
out front. 

The titles: “Stompin’ At The Savoy,” 
“The Sweetest Sounds,” “I Left My Heart 
In San Francisco,” “Fly Me To The 
Moon,” “Paradise,” “Side By Side,” 
“Mack The Knife,” “Satin Doll,” 
“Shadowland,” “Big Ben Bossa,” “This 
Is All I Ask” and “Till We Meet Again.” 
(W.N.W.) 

★ ★ ★ 

HAIL THE CONQUERING HERO. 
Peter Nero With Orchestra Con¬ 
ducted by Marty Gold. Stereo, 
R.C.A. Dynagroove LSP-2638. 
(Also available in Mono.) 

Interest: Popular piano. 
Performance: Entertaining. 

Quality: Good. 

Stereo: Normal spread. 

Whatever reservations one might have 
had about R.C.A.’s early build-up of 
Peter Nero, and the present extravagant 
title, there can be no doubt about his 
current appeal and his current successes. 

In this new disc, the Peter Nero- 
Marty Gold combination does a musical 
tour of Europe per medium of titles that 
have some European association. Peter 
Nero also does a “tour” of piano styles 
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"FREE" ALBUM™™ 

I; DANCING IN THE DARK. Hill Bowen 
and His Romantic Strings Orchestra. 

Stereo Dynagroove, Reader’s Digest— 

RCA Two-Record Set SPS5-1, SPS5-2. 

<! (Also available in Mono.) 

!: Some time ago 1 remarked about an- 

!; other “Reader’s Digest” album that “I can’t 
J; imagine better value—unless they start giv- 
ing them away.” 

Well, that’s exactly what “Readers’ 

<1 Digest” are doing with this new set. 

!; Subscribers are invited to fill in one of 
!; the appropriate cards nominating four 
friends to whom “Readers’ Digest” may 
1 1 send, on approval, their latest 12-record set 

;! entitled, “Everyone’s Concert Favourites. This done, the subscriber gets the J; 
<1 above-mentioned album free. J; 

!; Two other LP discs are available free, each for the name of two j! 
1; friends: “The Waltzes of Johann Strauss” and “A Tribute to Stephen Fos- <1 
1 1 ter.” At the time of writing, copies of these last two, or of the 12-record !| 
;» album, are not available for review, but I have listened to the two-record !| 
;! set, “Dancing In The Dark,” pictured herewith. 

!| In its class it’s a beauty—singing strings, music for romance and all j[ 
!! that kind of thing. There are too many titles to list here, but among them j! 
!| you will find evergreens like “Charmaine,” “Clair De Lune,” “Tenderly,” <! 
J; “Stardust,” “Night And Day,” “Traumerei,” “Always,” “Beautiful Dreamer,” ![ 
;> and so on. 

In terms of quality the disc is also right up to the mark . . . clean, !| 
<! smooth sound, with only the faintest suggestion of surface “prickle,” even !| 
!| on wide range equipment. ;> 

I; So, if you have the requisite number of friends, prepared to remain so jl 
!; after you’ve nominated them, the effort to qualify for the album is well '1 
<> worth while. (W.N.W.) J| 



that are as likely to “send up” the 
number as to treat it with deference. 

But Peter Nero’s motive is primarily 
to entertain and this he does very 
successfully and with a considerable dis¬ 
play of the appropriate pianistic talent. 

The tour titles: “Midnight In 
Moscow,” “When The World Was 
Young,” “My Bonnie Lies Over The 
Ocean,” “What A Fool Am I,” “Con¬ 
tinental Holiday,” “Granada,” “Never 
On A Sunday,” “Londonderry Air,” 
“Anna,” “Strange Music,” “Gloomy Sun¬ 
day,” “Mack The Knife.” 

The quality is well up to modem 
standards and the stereo is used to give 
good delineation of the sound. (W.N.W.) 
★ ★ ★ 

DANCE TO THE TV THEMES, with 
Steve Race and His Orchestra 
(leader Charlie Katz) and the Steve 
Race Quintet. World Record Club 
12-inch stereo, STW-117. 

Interest: Dance music. 

Performance: Imaginative, 
Recording: High standard. 

Stereo Quality: Good. 

Those who like to do their dancing 
to the theme music from popular TV 
series — or arrangements of the themes, 
to be more precise — will find this 
record to their taste. So too will those 
who would like to keep them as enter¬ 
tainment in their own right. 

The arrangements played are of the 
themes from “Maigret,” “Coronation 
Street, “Naked City,” “Startime,” “Z 
Cars,” “Man Of The World,” “Perry 
Mason,” “Here And Now,” “World Of 
Tim Frazer” (Willow Waltz) “Route 66,” 
“Stranger On The Shore,” and “Dr Kil¬ 
dare.” 

All tracks are eminently suitable for 
dancing, and the recording quality is fine. 
(J.R.) 

★ ★ ★ 

THE ROAD TO THE ISLES. The 
Glasgow Phoenix Choir Conducted 
By Peter Mooney. Stereo, World 
Record Club S-7072. (Also avail¬ 
able in Mono.) 

Interest: Choral (Scottish) ever¬ 
greens. 

Performance: Good. 

Quality: On the whole, good. 
Stereo: Effective spread. 

While choral music of this nature has 
something of an old-world association, 
there will probably be plenty with a 
potential interest in this record among 
those who like this form of musical 
expression and among those to whom 
the word “Glasgow” has its own asso¬ 
ciations. 

Sufficient to say that, if you are in 
either group, you won’t be disappointed 
in this presentation of the Glasgow 
Phoenix Choir, which was formed some 
years ago as a successor to the Glasgow 
Orpheus Choir under Sir Hugh Roberton. 

They present here a varied program 
ranging from the beautiful Psalm tunes 
“Crimond” and “Kedron” to the lively 
“Dashing White Sergeant” and “Scots 
Wha’ Hae.” 

In order, the track titles are: “The 
Road To The Isles,” “Dashing White 
Sergeant,” “The Isle Of Mull,” “Go, 
Lovely Rose,” “Mice And Men,” “The 
Cloud Capp’d Towers,” “All In The 
April Evening,” “Scots Wha’ Hae,” 
“Crimond,” “I Live Not Where I Love,” 
“Willie Wastle,” “A Rosebud By My 
Early Walk,” “The Auld Man” and 
“Kedron.” 
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The quality generally is good, 
although there are vague whisps of trac¬ 
ing distortion, here and there, which 
would indicate that the stylus is being 
hard pushed to follow the complex 
groove. However, this won’t compromise 
your enjoyment of the record if you’re 
keen on the contents. (W.N.W.) 

★ ★ ★ 

SONGS OF LOVE, Opus 52, Johannes 
Brahms. The Methodist Ladies’ 
College Choir, Hawthorn, Victoria, 
conducted by Miss Jane Elton. W. 
& G. 12-inch Mono, WG-B-1793. 
Interest: Liebeslieder. 

Performance: Delicate. 

Recording: Good. 

Those who like their “Songs Of Love” 
sung by an all-girl school choir will no 
doubt find this record quite enjoyable, 
although I fear the recording acoustics 
have rather attenuated the rather deli¬ 
cate force possessed by such a group. 

The songs are “Tell Me, Maiden,” 
“Beating Waves,” “O, Ye Maidens,” 
“Would That I, A Maiden lonely,” ‘The 
Young Vine’s Twining Tendrils,” “A 
Tiny Bird,” “How Fair The May,” 
“When Thine Eyes With Love Alight,” 
“By Danube’s Water,” “O, How Soft,” 
“Gossips,” “Locksmith,” “O’er The Sea,” 
“See How Clear,” “Nightingale,” “O, 
Love Is A Deep Dark Well,” “O Stray 
Not” and “The Tree’s High Branch Is 
Trembling.” 

The performance is quite good, 
although to my mind it is rather too 
drilled and prim. The recording is of a 
high standard, although as I said the 
acoustics seem to have been rather chilly 
and unfavourable. (J.R.) 

★ ★ ★ 

THE SOVIET ARMY ENSEMBLE — 
Volume 2. Artistic Director and 
Principal Conductor, Colonel Boris 
Alexandrov. Principal Choirmaster 
and Conductor, Lieutenant-Colonel 
Konstantin Vinogradov. Orchestral 


Director and . Conductor, Major 
Vladimir Alexandrov. Columbia 12- 
inch Mono, 330CX 7523. 

Interest: Russian, Soviet music. 
Performance: Disciplined. 

Recording: Very good. 

Founded in 1928, the Soviet Army 
Ensemble is a chorus, dance-troupe, and 
band. Its function is to propagate a love 
of music and dancing by performance of 
songs and dances both Russian and 
“Western” throughout the Soviet Union. 
At various times it takes “time off” to 
visit other countries and, when it does 
so, it invariably meets with wide acclaim. 

In February and March, 1963, the 
Ensemble visited Britain, and performed 
in London and a number of other cities. 
It would appear from the jacket notes 
on this disc that it was recorded during 
that visit. The items on the disc are: 

“The Courageous Don Cossacks,” 
“Beautiful Moonlit Night,” “Kamarin- 
skaya,” “Ah! Lovely Night,” “Song Of 
The Plains,” “Annie Laurie,” “Zapo- 
rozhtsi Dance,” “Black Eyebrows,” “Over 
The Fields,” “Nut-Brown Maiden,” “The 
Little Bells,” and “Song Of The 
Hammer.” The last-named was intro¬ 
duced to the Russians by singer Paul 
Robeson, and is sung partly in Russian, 
partly in English. “Annie Laurie” is sung 
in Gaelic throughout. 

The performance is disciplined, yet 
not rigid. The balalaika rendition of an 
arrangement of “Kamarinskaya” by E. 
Foektistov is subtly lyrical in the lively 
Russian manner, and I found it parti¬ 
cularly enjoyable. 

About the only query I have regard¬ 
ing the performance is in connection 
with the tracks “Over The Fields” and 
“Song Of The Plains.” I will readily 
admit that you could write my know¬ 
ledge of Russian on the backs of two- 
and-a-half bus tickets but, all the same, 
I just can’t tell the difference between 
the two. The tune is obviously the same, 
and the words SEEM to be. I wonder 
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RADIO IS 
AN INTERESTING 
HOBBY! 

STOTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


Stolls Correspondence College 


159 Flinders Lane, Melbourne; 383 George 
St., Sydney; 290 Adelaide St., Brisbane; 45 
Gilles St.. Adelaide; 22 Howard St., Perth. 


CUT HERE AND POST 


TO STOTT’S: Please send me, free and with- ! 
out obligation, full particulars of your Course * 
in Radio for Amateurs. 

My Name . J 

Address . J 


Age . ( RH564 ) * 


if a mistake could have been made here? 
If not, pardon my ignorance. 

The recording is of a high standard, 
although the critical may find the noise 
level a trifle high. A small amount of 
overload distortion is in evidence on 
peaks. 

All in all, a well-recorded selection 
of Russian, Soviet and “Western” music 
performed with precision and feeling. 

(JR) 

★ ★ ★ 

ON THE COUNTRY SIDE. The 
Norman Luboff Choir. Produced by 
Neely Plumb and AI Scmitt. Stereo, 
RCA Dynagroove, LSP-2805. (Also 
available in Mono.) 

Interest: Popular vocal. 
Performance: Usual high standard. 
Quality: Excellent. 

Stereo: Effective spread. 

Whatever association the term “coun¬ 
try and western” may have for you, 
there is nothing hill-billy about this pre¬ 
sentation by the Norman Luboff Choir. 
Recorded in RCA’s Hollywood studios, 
the sound has the fullsome, glossy 

quality that one associates with the film 
colony, yet it is not lacking in warm 
country-style spontaneity. 

Perhaps one can best sum it up by 
suggesting that this is primarily a 

Norman Luboff Choir recording, which 

will appeal as ever to those who like 


RECORDED MUSIC SALON 

23 Collins Street, Melbourne. 636257 

TRUE FIDELITY — STEREO SHOPPING GUIDE 

We show here examples of what it costs ex¬ 
actly to buy from R.M.S.. MELBOURNE. You 
see how much you can save buying world’s 
best Hi-Fi Stereo Equipment. 

Such as famous Pioneer SMB 161 Amplifier, 

11-watt per channel suitable for magnetic 
pick-up. Two famous Wharfedale 8in Speakers. 

Garrard Turntable, ceramic pick-up 
head and Diamond needle. 

£88 

If you spend a little more you can incompor- 
ate the Pioneer SMB 204 or the SMQ 300, 
with the Labcraft 605L, All-balance arm, ADC 
cartridge, diamond magnetic, including the best 
speakers and speaker boxes. 

All those articles you can purchase from 
R.M.S. for the cheapest prices in Australia. 

Why spend more, when you can purchase the 
best Hi-Fi Stereo Equipment at R.M.S. Our 
prices are indisputably the cheapest in Aus¬ 
tralia! 

Make your selection from our tremendous 
range of Amplifiers, Turntables and Pick-ups: 

We have a large range of Melbourne’s most 
interesting stereo equipment at Australia’s 
cheapest prices. 

High quality European grams, such as the 
Nordmende. Saba, Blaupunkt, 
are priced from 

£120 to £160 

Popular and classical recordings are always in 
stock. Please check—you will discover you 
save money at— 

RECORDED MUSIC SALON Tel. 636257 

23 COLLINS STREET, MELBOURNE. 

Prompt attention with ful reliability to all mail orders. 
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the Norman Luboff sound. It just so 
happens that the theme is music of the 
countryside: 

“Detroit City,” “Jambalaya,” “I’m So 
Lonesome I Could Cry,” “Your Cheatin’ 
Heart,” “You’re The Only Star,” “Ten¬ 
nessee Waltz,” “I Can't Stop Loving 
You,” “It Makes No Difference Now,” 
“Words,” “Four Walls,” “Anytime,” and 
“You Are My Sunshine.” 

The recording quality is good, with 
the stereo spreading the sound to good 
advantage. (W.N.W.) 


KATE SMITH AT CARNEGIE HALL. 
With Orchestra Under Skitch Hen¬ 
derson, Chorus Under Will Irwin 
and Produced by Hugo and Luigi. 
Stereo, RCA LSP-2819. (Also avail¬ 
able in Mono.) 

Interest: Popular vocal. 
Performance: First rate. 

Ouality: Tops. 

Stereo: Excellent spread. 

In 1931, Kate Smith made her first 
big headlines with a record four-month- 
long engagement at the Palace Theatre 
in New York City. 

From then on, through the thirties, 
her popularity continued to climb, 
mainly per medium of records and the 
CBS radio network. 

Then came television and Kate Smith 
added 1,280 hours on TV to nearly 
16,000 radio broadcasts, over 2,000 
recorded songs and 19 records which 
have topped the magic million. 

Now, at the age of 58, and after 
33 years of show business, she has 
turned on this concert at Carnegie Hall, 
recorded live on Dynagroove, by RCA. 

And what talent and personality she 
reveals as she presents a string of her 
established favourites: “When The Moon 
Comes Over The Mountain,” “Who 
Cares,” “Please Don’t Blame Me,” “Fine 
And Dandy,” “Moon River,” “What 
Kind Of A Fool Am I,” “As Long As 
He Needs Me,” “How Deep Is The 
Ocean,” “Margie,” “Carolina Moon,” 
“When Your Lover Has Gone,” “This 
Is All I Ask,” “God Bless America.” 

Some of the above are only excerpts 
and all are punctuated by gales of 
applause, climaxing in a standing ova¬ 
tion. But it seems nothing less than 
appropriate in a recording of a concert 
which was a tribute to one of America’s 
best-loved popular singers. 

Technically, the sound is fine, the 
stereo most effectively capturing the 
expanse of the orchestra and audience * 

A good one! (W.N.W.) 


JOLIE. The Voice Of AI Jolson. With 
Orchestra And Chorus Directed By 
Lou Bring. Mono, Festival 
FL-31250. 

Interest: The Jolson voice. 
Performance: The usual. 

Quality: No complaints. 

To satisfy the apparently insatiable 
demand for songs by the late AI Jolson, 
and to add album 10 to those currently 
on offer, American Decca have extracted 
further songs from original transcription 
recordings of the Kraft Music Hall 
Broadcasts. They are offered here on 
the Festival label. 

Of the songs there is little one can 
say, except that they are typical Jolson 
presentations which have survived the 
transcription—and the intervening years 
—with little noticeable loss of quality. 

“Rosalie,” “How Deep Is The Ocean,” 
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“Near You,’* “Look For The Silver 
Lining,” “Who And Where,” “Come To 
Me, Bend To Me,” “Annie Laurie,” 
“Almost Like Being In Love,” “Remem¬ 
ber,” “Oh You Beautiful Doll,” “Mar- 
cheta,” “All By Myself,” “You’ll Always 
Be Beautiful,” “If We Can’t Be The 
Same Old Sweethearts,” “I'll See You 
In My Dreams.” 

If you have a spot in your collection 
for another Jolson disc, or if the num¬ 
bers happen to appeal, you can purchase 
with confidence. (W.N.W.) 


Popular Jazz 

KANSAS CITY JAZZ, featuring Pete; 
Johnson, Joe Turner, Count Basie,, 
Hot Lips Page, Mary Lou Williams, 
Eddie Durham and Jimmy Rushing.; 
Universal Record Club, Mono, i 
UJ-537. 

Interest: Dixieland Jazz. 
Performance: Good. 

Quality: Prewar. 

During the years between 1920 and 
1935, George Lee and Benny Moten 
were both going strong in Kansas City 
and, as a consequence, the place became \ 
something of a mecca for musicians. < 
Much good jazz was played at that time; 
and this disc features many groups which | 
were prominent then. < 

Most of the tracks were cut around; 
1940 and the numbers featured are:! 
“627 Stomp,” “Piney Brown Blues,” i 
“Baby Dear,” “Harmony Blues,” “The 
Count,” “Twelfth Street Rag,” “South,”! 
“Lafayette,” “Good Morning Blues,” 
“Doggin Around,” “Moten’s Swing,” “I 
Want A Little Girl.” 

The full personnel of the various 
groups featured is too numerous to list, 
but they are mostly well known and 
competent men and would make the disc 
a choice collector’s item. Individual per-; 
formances are very good, particularly, 
those of the Pete Johnson and Count 1 
Basie groups. ; 

The quality is generally good, con¬ 
sidering the recordings were made 
oetween 1937 and 1940, but don’t expect; 
“Hi-Fi.” (K.W.J.) 

★ ★ ★ 

STARDUST, by Lionel Hampton All 
Stars. “Star Dust,” “One O’Clock 
Jump,” “The Man I Love,” “Oh, 
Lady Be Good.” Universal Record 
Club, Mono. UJ-542. 

Interest: Modern Jazz. 

Performance: Excellent. 

Quality: Very good. 

The title of this disc may be a little 
misleading, because Lionel Hampton is 
only heard on one track out of the four. 
That track is, however, taken from the 
memorable Gene Norman “Just Jazz” 
concert at Pasadena, 1947 and, for that 
reason alone, the disc would be worth 
the record club price. 

The other three tracks feature an All 
Star group of Willie Smith, Charlie 
Shavers, Slam Stewart, Barney Kessel, 
Tommy Todd, Lee Young and Corky 
Corcoran. The style is early-modern and 
this group really swings. For those who 
have never heard the Lionel Hampton 
solo on “Star Dust,” this disc would be 
an absolute must. 

Considering the recording date and 
the “live” performance, the quality of 
the disc is surprisingly good. It com¬ 
pares most favourably with many recent 
recordings. Much of the concert atmo¬ 
sphere has been captured, including the 
aside enthusiasms of Slam Stewart. 
(K.W.J.) 
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TRADE REVIEWS 

AND RELEASES 


PEAK HI-FI SPEAKERS 

The two speakers pictured are from the Japanese “Peak” range, and were 
sent to our office recently by the Australian agents, H. Rowe and Co. Pty. 
Ltd. The larger unit is the 8CX-1 Jweeter-woofer unit, rated at 10 watts, 
while the other is a 5-watt twin-cone type, 6A7. Both are 8-ohm voice 
coils, although we understand that 16-ohm versions are available. 



T HE 6-inch twin-cone 6A7, according to 
the manufacturer’s specifications, has a 
frequency response of 60-16,000 c/s, with a 
bass resonance of approximately 70 c/s. The 
8-inch woofer-tweeter 8CX-1 has a claimed 
response of 40-16,000 c/s, with a bass reson¬ 
ance of approximately 60c/s. The 8-inch 
unit has a woofer gap flux of 80,000 Max¬ 
wells, and a claimed 
sensitivity of 104dB. 

Both are well finished. 

Our tests of the 
speakers indicated 
that bass resonance 
fell at about the 
specified frequencies, 
while the sensitivity 
was comparable with 
Australian - made 6 
and 8-inch speakers, 
respectively. How¬ 
ever, while both ex¬ 
hibited a sustained 
treble response, their 
individual sound, on 
music was quite dif¬ 
ferent. 

Closer examination 
indicated that, whereas 
the 6-inch unit has a 
conventional curvili¬ 
near cone, the 8-inch unit has a double¬ 
curve shape, rather like an elongated “S.” 
Thus, while the 6-inch unit has a sound 


balance fairly characteristic of small twin- 
cone speakers, the 8-inch unit has a prom¬ 
inent middle register. According to indi¬ 
vidual likes and dislikes, some may define 
this as “presence”; others as a prominence 
in the 2Kc. region. 

The retail prices quoted are £3/7/6 for 
the 6A7 and £9/17/6 for the 8CX-1 (plus 
5/ postage where applicable). 


Inquiries should be directed to H. 
and Co. Pty. Ltd., who have branches in all 
capital cities. 


MULLARD HEATSINKS 




Pictured at the left is a sample section of one of a range of heatsink 
extrusions made available by Mullard-Australia Pty. Ltd. for use with 
transistors, diodes and other semiconductor devices. 


T HE extrusions are available in either 
standard lengths or cut to size for 
specific silicon rectifier configurations, and 
the cut sizes are available pre-drilled. 

The extrusion shown is the only type 
locally produced at the time of writing, 
and is the “preferred” type for designers. 
It is designated the type 40D and has over¬ 
all cross-sectional dimensions of 107.95mm 
x 58-75mm (approx. 4iin x 2.3in). A 
smaller size, type 30D, has dimensions 
107.95mm x 31.4mm, while there is a larger 
size (163.5mm x 58-75mm, more fins, type 
50D) for higher power applications. Still 
larger extrusions are under development. 

Information regarding length, surface 
treatment, thermal resistance and so forth is 
available for designers. Readers of their 
journal “Outlook” should refer to the Nov- 
ember-December, 1963, issue (Vol. 6, No. 
6) for a comprehensive article on the feat¬ 
ures and use of the heatsinks. 


Inquiries regarding either heatsinks or the 
literature concerning them should be directed 
to Mullard-Australia or their interstate 
agents. The address in Sydney is 35-43 
Clarence Street. (J.R.) 












































SALES PTY. LIMITED 

LIDO HOUSE. 400 KENT STREET. SYDNEY. ’PHONE BX 1527 


ADC-1 Mk. IX, ADC-3 B and O 
(Spl and Sp2). 

Decca Deram. 

Decca FFSS Mk. II. 

Ortofon SPU-GT/E. 

Shure M7D, M7/N21D, Shure 
M77, M33-5/7. 

PICKUPS 

{INTEGRATED) 

Decca Deram (Transcrip.). 
Decca FFSS Mk. II. 

B and O Model STM. 

B and O Model STL. 

TURNTABLES 

(TRANSCRIPTION) 

Labcraft 605 L. 

Connoisseur 2-speed. 
Connoisseur 3-speed. 

Goldring 88. 

Garrard 301. 

Orpheus Silex. 

J.H. Synchronous. 

Thorens TD 124. 

LOUDSPEAKERS 

Goodmans—all models. 
Wharfedale—full range of all 
types. 

Magnavox plus crossover net¬ 
works, woofers and tweeters, 
etc. 


All balance 2400 and 2700. 

B and O-STA (Universal 
Headshell), J.H. Mk. II. 
Ortofon SMG 212. 

SME 3009 Series II. 

SME 3012 Series H. 

Pritchard-ADC-40. 

PLAYERS 

Dual 1007/A, 1006/A (Changer) 
Dual 1009 (Professional). 
Thorens TD135, etc. 

Labcraft 573V. 

AMPLIFIERS 

Trio-W24, W25, W38, W45A. 
Pioneer SMB160, SMB161, etc. 
Leak, Power Amps'-Stereo 20, 
50 and 60. 

Leak, Pre Amps-Point one, 
Varislope. 

Quad II Power Amplifiers. 
Quad 22 Stereo Pre-Amps. 
Radford STA-15/SC2 p/Amp. 

SYSTEMS 

Wharfedale Slimline. 

Leak Sandwich. 

K.E.F. Celeste. 

Lowther Acousta. 

Quad Electrostatic. 

Radford. 
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The true stereo sound is THt 
sound ot Music Lovers . Nothing 
else approaches its living realism 
because sound itself is an exacting 
science . To ensure satisfaction, the 
prospective purchaser MUST con- 
sult an expert. We at Mastersound 
are audio specialists, living for 
Stereophonic High Fidelity alone. 
It you are new to true Hi Fi, we 
will be proud to initiate and it you 
are already an audiophile (one of 
us), please come and talk Hi Fi. 


NEW "ECCO" 
PRODUCTS FROM 
Wm. J. McLELLAN 

Messrs Wm. J. McLellan and Co. 
Pty. Ltd. announce the release of 
three interesting new products from 
Emerson and Cuming, Inc., of 
Canton, Massachusetts. The first 
of these products is known as Ec- 
coshield ES and it is a highly con¬ 
ductive surface coating packed in 
an aerosol can. 

pCCOSHIELD has been used successfully 
^ over the past five years in the U.S.A. 
to improve the RF integrity of screen 
rooms and instrument housings by painting 
on joints and seams. Use of the product 
is claimed to improve the insertion loss 
values of a reasonably good metal structure 
to the 100 db level. 

This product is now offered in 6oz aerosol 
cans for easier and more rapid application. 
In typical metal enclosures that have been 
in use for a few years, seams tend to open, 
corrode and thereby lower shielding effec¬ 
tiveness. Eccoshield ES offers a quick anc 
simple solution, since the spray will drive 
conductive particles into minute cracks and 
crevices. In some enclosures, improvements 
as high as 30 db have been claimed. 

The second of the new products, illus¬ 
trated above, is a line of epoxy casting 
resins with fillers consisting of either finely 
divided steel, powdered aluminium or 
mahogany coloured wood. 

The new Stycasts are two-part systems 
that can be cured overnight at room 



temperature, or in one to two hours at 
150 deg. F. When cured, each is readily 
machinable. Stycast wood, after curing, 
may be carved with a knife, or shaped with 
conventional woodworking tools and also 
has the advantage of having no grain. 
Stycast steel and Stycast aluminium may be 
useful in cases where good heat conductivity 
is required. 

Stycast steel and aluminium may be 
soldered to with appropriate techniques 
but, tested in our laboratory, their electrical 
conductivity was not good. Their greatest 
use may be in the repair of cracked radia¬ 
tors, mending of torn fenders, filling cracks 
in water pipes, model making and sculpture, 
and bonding bolts in concrete. 

The third of the new products is 
“Eccospheres,” a new dielectric material of 
low weight, low dielectric constant, low 
dissipation factor, high temperature stabi¬ 
lity and low thermal conductivity. 

Eccospheres R are hollow, micron-sized 
spheres of glass-ceramic composition which 
are designed for use in foams, casting 
resin, lightweight ceramics, abalation ma¬ 
terials and deep water floats. Other mem¬ 
bers of the family are Eccospheres R-EP 
—hollow epoxy spheres l/8in to 3/16in in 
diameter, and Eccospheres R-MD—discrete 
hollow spheres of copper or silver. 

We are not able to quote prices on these 
products since this depends, to a large 
extent, on the quantity ordered. Further 
details on this and on technical aspects of 
the products are available from Messrs 
Wm. J. McLellan and Co. Pty. Ltd., of 
The Crescent, Kingsgrove, N.S.W. 
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TRADE ITEMS IN BRIEF:- 


NEW MICROPHONES 

A new line of professional microphones 
for use with Ampex audio recorders, has 
been announced by Ampex International 
Operations, Inc. 

Models 802 and 803 are low-impedance 
types and allow long cable facilities without 
loss of high frequencies. Model 802 has 
an omnidirectional pickup pattern and is 
particularly suited to recording group voices 
and instrumental sections. Model 803 is a 
cardioid type and is recommended for use 
where external noise may otherwise become 
mixed with the desired input signal. It can 
also be used in connection with a public 
address system as a feedback preventative 
with a 20 db of discrimination from front to 
back. 

Model 801 is an omnidirectional micro¬ 
phone and is designed for use with recorders 
having high impedance input requirements. 

Diaphragms on all three microphones are 
made of DuPont Mylar, which provides 
resistance to shock, blast, temperature 
extremes, severe momentary deformations 
and corrosive fumes. (Ampex Australia Pty. 
Ltd., 8th Floor, N.R.M.A. House, 26 Ridge 
Street, North Sydney.) 

H.J. LEAK IN AUSTRALIA 

Mr Harold J. Leak, well known audio 
identity and founder of the Leak organisa¬ 
tion (U.K.), recently spent a few days in 
Australia. 

At a function in the Australia Hotel, 
Melbourne, arranged by Messrs. Simon Gray 
Pty. Ltd., Mr Leak introduced his new 
“Stereo 30” amplifier, a fully transistorised 
unit. 

Mr Leak stressed that the new amplifier 
was designed to high performance standards 
and could be expected to give an even 
higher order of reliability than the valve 
equivalent, because of the solid-state com¬ 
ponents and the generally lower operating 
temperatures. 

7 CHANNEL RECORDER 

Ampex Corporation is now offering its 
low-cost, portable instrumentation recorder 
in a 7-channel version as well as the 
original 4-channel model to allow recording 
of a wider range of data. 

The SP-300 is one-sixth the size and half 
the cost of previous magnetic tape instru¬ 
mentation recording systems of comparable 
performance, and is designed for use in 
research and applied areas of medicine, 
education and industry. 

The 7-channel SP-300 permits recording 
of up to seven variables and is available 
for immediate delivery. 

The SP-300 has solid-state circuitry 
throughout. Seven (or 4) channels, with 
electronically switched amplifiers, offer both 
Direct and FM record/reproduce 
electronics. Four tape speeds, from 1 7/8 to 
15 inches per second, are provided, permit¬ 
ting an 8 to 1 time scale compression 
or expansion of recorded data. 

The self-contained unit measures 22 x 13 
x 19 5/8 inches and weighs 85 pounds. 
(Ampex Australia Pty. Ltd., 8th Floor, 
N.R.M.A. House, 26 Ridge Street, North 
Sydney.) 

CHANNEL O ANTENNAS 

Channel Master Pty. Ltd. have announced 
two antennas for use on Australian tele¬ 
vision Channel O. Both are 5-element 
Yagis, suitable for distant reception or for 
feeding community antenna systems. Model 
600A has a maximum element length of 
10ft lOins, a boom length of 9ft 6 ins and 
retails for £9/15/. Model 600WS has wider 
pacing to occupy a boom length of 12ft 
and retails for £12/4/0. They can be orien¬ 
tated for either horizontally or vertically 
polarised signals. 

COMMUNICATIONS 

Tecnico Electronics Pty. Ltd. — a mem¬ 
ber of the Pye Group in Australia — has 
been appointed exclusive representative in 
Australia for one of the major world sup- 
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pliers of fixed station high frequency com¬ 
munications equipment. It is Technical Ma¬ 
terial Corporation of Mamaroneck, New 
York, and its subsidiaries, T.M.C. Canada 
Ltd. of Ontario and T.M.C. Systems In¬ 
corporated of Florida. 

The Technical Material Corporation and 
its subsidiaries supply transmitters ranging 
in power from 40 Watts through the med¬ 
ium power field (350 Watt, 1 K.W., 
10 K.W.) to ultra high powered units of 
40 K.W. and 200 K.W. T.M.C/s latest re¬ 
lease of equipment is a range of solid 
state modular single sideband transmitting 
and receiving equipment of most advanced 
concept. 

SPACE COMPANY 

Space Track Pty. Limited is Australia’s 
first Company to be engaged solely in Deep 
Space activities. Space Track is jointly owned 
by Hawker de Havilland Australia Pty. 
Limited, Elliott-Automation (Pty.) Limited 
and Australian Electrical Industries Pty. 
Limited. l~he new Company will take over 
from its parent Companies the contract they 
were awarded as a joint venture consortium 
to operate and maintain the Deep Space 
Tracking station in the Tidbinbilla Valley 
near Canberra. 

The Canberra Tracking Station will be 
part of the worldwide communications 


and control network being established for 
Deep Space exploration projects by the 
United States. Space Track will operate 
under the general control of the Australian 
Government Department of Supply on be¬ 
half of United States National Aeronautics 
and Space Administration. 

AMPEX TAKEOVER 

Mandrel Industries, Inc., diversified manu¬ 
facturing and geophysical service company 
headquartered in Houston, Texas, has 
become a subsidiary of Ampex Corporation. 
This was announced recently by William 
E. Roberts, Ampex president and chief 
executive officer. 

“Combination of Ampex skills in design¬ 
ing and manufacturing precise equipment 
to detect, record and process information 
with Mandrel’s extensive operating services 
in geophysical exploration should create a 
strong and versatile means of advancing 
such exploration and research,” Roberts said. 

HAND TOOLS 

Mr R. D. Black, chairman of the Black 
and Decker Manufacturing Company of 
Maryland, U.S.A., was a recent visitor to 
Sydney. He said that, in addition to owning 
the world's largest factory making electric 
rods, his company had large manufacturing 
facilities also in France, Italy and England, 
with supply and service facilities in many 
other countries. Current emphasis is on the 
development of all-insulated tools, with ad¬ 
ded internal insulation and fibre-glass hous¬ 
ings, in the interests of maximum safety. 


TV PICTURE TUBES 

I YEAR WARRANTY.£6 

PLUS OLD TUBE 

ALL TYPES EXCEPT BONDED AND 27 INCH 

These Tubes hove all worn parts replaced with new ones 
(Cathode, Heater, Base, Etc.) 

DUDS WANTED — TOP CASH PRICES PAID 
All Duds must be under Vacuum and Scratch free. 

Due to shortage of Duds we cannot ship tube until Duds are first received. 

Add freight when ordering mail 
Send name and address for Price List and other information to:-— 

SURE BRITE PICTURE TUBES 
198 PACIFIC HIGHWAY, CROW'S NEST, SYDNEY, N.S.W. 
ENTRANCE ROCKLANDS ROAD. PHONE 92-7743 


* MODEL ROCKETRY 
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(THE NEW SPACE-AGE HOBBY) 

PEE WEE KIT. The ultimate in two-stage performance. 

Flies to over 2,000 feet and returns by parachute. A 
beautiful performer. Kit comes complete with four 
rocket engines, flight and assembly instructions. Only 
22/. Rail 2/ N.S.W., interstate 4/6). 

^ PEE WEE KIT 

ASTRON SPACE PLANE KIT. A new con¬ 
cept in the world of rocket-powered models. 

Model is under rocket power to attain alti¬ 
tude, then returns to the earth in a con- 
rolled glide. The model can be pre-set before 
flight for turning right, turning left, diving, 
etc. Designed after the United States Dyna- 
Soar Project. Kit comes complete with three 
rocket engines, flight and assembly instruc¬ 
tions Only 22/. (Rail N.S.W. 2/, interstate 
4/6). . 

ASTRON SPACE PLANE KIT A 
Send 2/9 tor Rocket Supplies Catalogue 
SEND TO:— 

173 WATTLE STREET, 
BANKSTOWN, N.S.W. 
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MULTIMETER TESTERS 


EXCLUSIVE TO RADIO HOUSE PTY. LTD. 

MODEL RH-50 


RADIO 


MODEL RH.31 


MODEL RH.114 


TRANSISTOR HEARING AID 


DIRECTIONS FOR USING 
NIBBLING TOOL 

This tool is designed to cut 
sheet metal without distor¬ 
tion. Round or square 
holes can be cut in form¬ 
ed sheet metal - such as 
radio chassis. Start by 
drilling 7 16” hole, then 
use like pliers. 

The maximum thickness of 
material that can be cut 
by this tool is as follows: 
Steel — 18 gauge (.047”): 
Aluminium — 16 gauge 

(.063”). 75/- 

MODEL RH-31 

* 20,0000hms per Volt on DC. 

* 10.000 Ohms per Volts on AC. 

* 3£” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms, 3K, 30K, 440K at 
centre scale). 

Capacitance: IOOuuF-O.OIuF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 52” x 2 3-8”). 
Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

£12/5/- including Sales-Tax 

Postage 5/- to 10/- extra, 

MODEL KIM 14 

4,000 Ohms/V Multimeter 
FEATURES 

All 1 p.c. precision resistors. 
Small and light weight for con¬ 
venience. 

Wide ranges of measurement, with 
high accuracy. 

Complete with test ’leads and 
batteries. 

SPECIFICATIONS 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 
500-1000V. 

AC Voltage: 0-10-50-250-5C0- 
1000V. 

DC Current: 0-10, 0-250 M.A. 
Resistance: Ranges Centre Scale 
0-20,000 Ohms 200 Ohms 
0-2Megs. 20,000 Ohms 
Decibes: —20—22db. 20—36db 
(Odb lmW into 600 Ohms). 
Dimensions: 3£” x 42” x 12”. 

Net Weight: 0.91bs. 

£5 including Sales-Tax 

with Leatherette Case, <£6. 
Postage 5/ to 10/ extra. 


Phone 26-2817 
^ MODEL RH50 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pair heavy test 

leads. 

Batteries: 1 (1.5V), 1 (15V). 

Size: 3 5-16in x 6 5-16in x 22in. 

Weight: 1.41b approx. 

£15/10/- including Sales-Tax 

Postage 5/- to 10/- extra. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 
V (10,000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 

Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 

0-2uF. 

Decibels: minus 20 to plus 63 
db. 

£11/17/6 including Sales-Tax 

Postage 5/« to 10/- extra. 


MODEL RH-5 


* High sensitivity-20,000 Ohms/ 

V DC, 10,000 Ohms/V AC. 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: 0.0001uF-0.005'uF, 

005uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3i” x 51 x 12”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

£9/-/- including Sales-Tax 

Postage 5/« to 10/* extra. 


FIRST PHONE MODEL FH-2 

This Hearing Aid is an ultra-modern 
unit. It Incorporates the following 
outstanding features: 

Ample power and clear tone. 

Compact, smaller than a packet of 
cigarettes. 

Precision printed circuit design. 
Magnetic earphone. 

Separate tone and volume control. 
Battery used: UM3 or 91S Eveready. 
Packed in a presentation case. 

New Model £15/15/. 
Replacement Battery only Sh. 1/3. 
Postage Sh. SI extra. 


LIMITED STOCK ONLY 

MODEL RH10 POCKET MULTIMETER 
RANGES: RANGES 

DC Voltages: 0-10-50-500-1,000 V at 
2,000ohms V 

AC Voltages: 0-10-50-500-1.000 V at 
2,000ohms V 

DC Current: 0-500uA 0-500 mA 
Resistance: 0-10 K-l Meg: 60ohms, 

6Kohms at centre 
scale. 

Capacitance: 250uuF to luF, in 
two ranges 


Decibels: 

Output: 


Size: 

Weight: 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 


MODEL RH.330 


MODEL RH.5 


MODEL RH.10 


—20 to plus 36db, two 
ranges 

0-1,000 V ill four 
ranges 

5in x 3l6in x IV^in 
!3oz approx. 

Price £5/7/6 

including Sales Tax. Postage 5/ to 
10/ extra. 
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AMATEUR BAND NEWS AND NOTES 


What is Amateur Radio? When did it start? What use is it? These 
questions and many others have been received by letter, indicating 
that there is an increasing interest in the subject. For those who 
have asked themselves ihese questions and are still hoping that they 
will come across the answer, the following will be of interest. 

By Pierce Healy, VK2APQ* 


TT may also enlighten the current gener- 

ation of Amateur Radio enthusists, who 
have known Radio Broadcast programs all 
their lives and did not know the world 
devoid of entertainment through the med¬ 
ium of “wireless.” 

Amateur Radio stems from the early 
experimenters and is as old as the art it¬ 
self. There were amateurs before the pres¬ 
ent century when, shortly after Marconi 
astounded the world by proving that wire¬ 
less telegraph messages could be sent, ama¬ 
teurs began attempting to duplicate and bet¬ 
ter his results. 

Since then, many thousands have set 
about learning about wireless to enable them 
to have personal communication with 
others, firstly with those near at hand and 
gradually extending the range until the whole 
world could be covered. 

There are three distinct phases of Amateur 
Radio activity. That prior to World War I, 
the period between World Wars and the post 
World War II or current times, each period 
making great changes in techinques 
and equipment. The history of Commercial 
Radio up till World War II was closely 
linked with the progress that Amateur 
Radio made in opening up new frequencies. 

The achievements of the amateur in pion¬ 
eering, first the “long-wave bands” at the 
turn of the century, and the 200-metre band 
in the 1912 era, brought numerous Govern¬ 
ment and commercial stations into operation 
in addition to hundreds of amateurs, and 
the need for regulation became apparent. 
Laws, licences and wavelengths for various 
services were formulated. 

It was during this period that the ama¬ 
teurs were forced by regulations to operate 
on what were then considered “useless” 
wavelengths above 200 metres. As the years 
went by, amateurs found out how to ex¬ 
tend the range from local areas to distances 
up to 500 miles; the occasional two-way 
contact followed over 1,000 miles, until 
amateur activity was banned with the ad¬ 
vent of World War I. 


The intervening years until the outbreak 
of World War II saw many advances in 
knowledge and techniques and many “firsts” 
were among the achievements of the Radio 
Amateur. 

During that period Amateur Radio opera¬ 
tors in all parts of the world provided 
emergency communication services in the 
time of civil disasters caused by flood, fire 
and earthquake. Their resourcefulness in 
providing communcation, where all other 
means had failed has received praise of the 
highest order. 

It was in Paris in 1925 that twenty-two 
nations formed the International Amateur 
Radio Union — a federation of national 
radio societies. Today there are over sixty 
such societies belonging to the I.A.R.U. 

The upsurge in the use of radio and 
electronic equipment during the period im¬ 
mediately following World War II saw the 
advent of the third phase in Amateur Radio 
where it would appear that it is trailing be¬ 
hind in the progress being made in the 
use of the VHF and UHF spectrum. How¬ 


ever, it should be remembered that it was 
the nucleus of prewar amateurs who placed 
their knowledge at their countries’ disposal 
that paved the way for the progress that 
virtually unlimited finance has now ma.de 
possible. 

So it can be seen that the history of 
Amateur Radio has repeated itself, through 
the broadcast band, international short¬ 
wave bands, television channels and only 
last year were the present Amateur VHf 
and UHF bands threatened by space com¬ 
munication research. 

Today, the Amateur can be found in all 
walks of life. Amateur Radio knows no 
class, colour, or creed. It is truly inter¬ 
national in its nature, the world’s most 
fascinating hobby. 

THE AMATEUR'S CODE 

1. The Amateur is gentlemanly ... He 
never knowingly uses the air for his own 
amusement, in such a way as to lessen 
the pleasure of others. 

2. The Amateur is loyal ... He owes his 
amateur radio to his societies. 

3. The Amateur is progressive ... He keeps 
his station abreast of science. It is well 
built and efficient. His operating practice 
is clean and, regular. 

4. The Amateur is friendly . . . Slow and 
patient sending when requested, friendly 
advice and counsel to the beginner. 

5. The Amateur is balanced . . . Radio is 
his hobby. He never allows it to inter- 


AMATEUR LINK TO ALASKA 

The recent disaster in Alaska provided a further example of how radio 
amateurs can put to good use the very limited sectors of the short 
wave spectrum allotted to their use. On this occasion, as so often in 
the past, amateur stations provided a valuable link between the stricken 
area and the rest of the world 

'^y'lTH cables and other official forms of and, during a three-hour period on Saturday 


communication severed by the earth¬ 
quake disaster, much of the early news on 
the event was passed by relays of amateur 
stations, some of whom were actually on 
the air when the earthquake hit. For the 
first 12 hours or so, these stations carried 
the bulk of official traffic and, after the 
restoration of cables, etc., they stayed on 
the air to carry emergency civilian traffic. 
.... Most of these messages were in the form 

Wartime needs stimulated technical devel- 0 f reassurance about the welfare of families Kt* 
cpment and valves for transmitting and re- j n Alaska to their relatives in other parts 
ceivmg came into wide use. of the world. The text of such messages 

When amateur experimenters were allowed might seem unimportant when compared to 
to operate again amateur radio took on other messages passed (requests for aid, 
a new phase. The new type of equipment etc.), but they are very important indeed 
was quickly adapted for use on two-hun- to the individual recipients. Taken collec- 
dred metres and the range became 1,500 tively, their handling would do much to 
and then 2,000 miles. Late in 1923 experi- enhance the prestige of amateur radio, 
ments being carried out on wavelengths particularly as “official” traffic monopolises 
down to 90 metres indicated that, as the other channels in emergency situations, 
wavelength was lowered, the results over Most of the traffic passed directly from 
longer distances were better and inter-con- Alaskan to American stations, but on several 
tmental contacts began taking place. occasions, when band conditions were not 

By 1924 the Commercial companies had suitable for direct contact, it had to be 
established dozens of stations in the 100- relayed through stations in the Pacific area. 

On two occasions, in fact, much of the 
traffic from Anchorage was relayed through 
the station of “Radio, TV and Hobbies” 
staff member Keith Jeffcoat, VK2BK, to 
stations in the United States. 

Keith, attracted by a CW SOS from 
Anchorage on 14 Me, was on the air within 
30 minutes of the earthquake and in contact 
with a station in Fairbanks, Alaska. First¬ 
hand information of the disaster was 
received until this station went over to 
handling emergency traffic direct to the 
United States. 

A listening watch on Alaskan channels 


evening and for approximately two hours 
on the Sunday afternoon, Keith again pro¬ 
vided a valuable link between Anchorage 
and the United States. 

Publicity given by the local Press to 
Keith’s activities enabled several Sydney 
families to get in touch with him and 
information as to the welfare of their 
relatives was obtained. 

The major difficulty experienced in the 


metre region and chaos threatened, until 
the first of the International Radio Confer¬ 
ences were held, partitioning off the bands 
for various services. It was at the first 
of these conferences that the 80, 40, 20, 
10, and 5-metre bands were set aside for 
amateur use. 

*News and notes of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to Pierce Healy, 69 
Taylor St., Bankstown, N.S.W. 
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Keith Jeffcoat, VK2BK 


was maintained for the next three days 


handling of Alaskan traffic through Aus¬ 
tralia was the use, by Alaskan stations ,of 
ARRL message codes and American CD 
procedures. Perhaps this points to the need 
for international codes and procedures to 
be used in such situations. 
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CLEARANCE SALE OF OUR BULK STORE 

AT 16 SHERIDAN STREET, GRANVILLE 

We must vacate premises by the end of May. New stock 
added. No reasonable offer refused. Individual or bulk. Buyers 
catered for. Ideal opportunity for somebody to start business 
in this field. 

Open on Friday night, 8th May, from 7 p.m. to 10 p.m. 
Saturday, 9th May, 9 a.m. to 4 p.m. 

A.W A. CRYSTAL CALIBRATERS 

50-100 and 1,000 KCs 6 Volt Supply 

£12-10-0 EACH 

COSSOR DOUBLE BEAM OSCILLOGRAPH 

£35-0-0 

Pye Reporter Radio Telephones Ex-Cabs. Complete with 12 Valves. 
Min Types 12V Vibrator. Power Supply, Speaker, etc. Approx. 
70 Mcs., suit conversion. £15/10/- each. 


CLEARANCE OF ODDMENTS 

CARTON OF OVER £5 WORTH OF PARTS, ONLY £2-0-0. 


American Collins Chokes, 4 Henries, 
350 M.A., D.C. Resistance, 55 Ohms. 

22/6 each. 


Single Headphone with Headband, 
Low imp. 

5/ each. 


Brand New Box of 10 Asstd. 
7 Pin Miniature Valves. 
£ 2 / 10 /, 


WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 
100, 7/6, or £2/10/ per case of 1,500 
electrodes. Weight of case 781b. 15 
packets per case. 


Box of 20 Asstd. Rectifiers. Ideal for 
Relays, Model Trains, Meters and 
Trickle Chargers. 

Only 17/6. 


TO CLEAR. 

9 pin Valve Cans 1/ each 

Hand Microphone with Press to 
Talk Switch. 5/ each. 

5 amp Fuses 2/ per doz. 

35 ohm, 5 watt, w/w. Resistors. 

1/- ea. 

Pots, 120K. 

Pots, 100,000 ohms. 

VR92 Valves. 

Genemotors, input 
200 MA output. 

Range Finders, 

12SK.7 Valves. 

6F5 Valves. 

Small Phone Jack, 

P.M.G. Phone plugs 


12V, 


1/6 each 
1/6 each 
2/ each. 
1,200V, 
£1/10/ each. 
£4/10/ ea. 
2/- ea. 
2/6 ea. 
Suit Standard 
2/ ea 


High Voltage Plastic CONDENSERS 

.02 Mfd. 5,000 DCW 2/3 each 

.02 Mfd. 3,000 DCW 2/3 each 

.05 Mfd. 3,500 DCW 2/3 each 

.01 Mfd. 5,000 DCW 2/3 each 

7 Pin Hi Insulation Sockets 9d each. 
7 Pin Sockets and Shields. 2/ each. 

Tag Strips, 1 doz Mixed. From 


4 Tag to 9 Tag 7/6 doz. 

TV IF Formers and Can with 

slug 2/6 ea. 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 

Phone Plugs, P.M.G. type 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 

7-pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters, 0-9999 7/6 ea. 

Headphones, low imp. 13/6 pr. 

Carbon Mic. Inserts 2/ ea. 

Bowden Cables, 6ft 5/ ea. 

SCR522 Circuits 12/6 ea. 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms, etc 2/ ea. 

6BY7 Valves 5/ ea. 


I.R.C. W/W RESISTORS 

25 ohms, 20 Watts .. . 2/6 ea. 

75 ohms, 20 Watts . . . 2/6 ea. 

10,000 ohms, 5 Watts ... 1/ ea. 
50 ohms, 50 Watts .. . 2/6 ea. 

100 ohms, 50 Watts .. . 2/6 ea. 

150 ohms, 50 Watts .. . 2/6 ea. 

1.500 ohms, 20 Watts .. . 2/6 ea. 

2,000 ohms, 20 Watts . . . 2/6 ea. 

2.500 ohms, 20 Watts . . . 2/6 ea. 

5,000 ohms, 20 Watts .. . 2/6 ea. 

10,000 ohms. 20 Watts ... 2/6 ea. 


AEE ARTICLES REVS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT — 
560-9402 (TOP TAVERNER'S HILL) 560-9402 


fere with any of his duties he owes to 
his home, his job, his school, or his 
community. 

6. The Amateur is patriotic . . . His know¬ 
ledge and his station are'always ready 
for the service of his country and his 
community. 

V.H.F. CHALLENGE 

A challenge to Australian V.H.F. en¬ 
thusiasts has been issued by the Micro-wave 
Society of Hawaii. 

Members of the society believe that 
the record breaking 144Mc contact between 
Hawaii and California was only the begin¬ 
ning of many contacts via the temperature 
“duct" phenomena and should be investiga¬ 
ted to the fullest possible extent. 

It is with this in mind that a challenge 
was issued to explore the possibility, that 
contacts between Australia and Hawaii 
could be made. 

It is known that the temperature “duct” 
extends beyond Hawaii to the west and to 
the south. It is also known that such con¬ 
ditions occur during certain times of 
the year in the Southern Hemisphere and 
it is the belief that if certain favourable 
conditions prevail at a given time on both 
sides of the Equator, a 144 Me contact is a 
distinct possibility. 

It was after considering the possibilities 
of making such a contact that the members 
of the society decided to issue the challenge 
to Australian and New Zealand V.H.F. 
enthusiasts. 

The aim will be to attempt to contact 
and maintain regular schedules with station 
KH6CMN which is ideally located for such 
an attempt, being located only a few hun¬ 
dred yards from the ocean, with an un¬ 
obstructed over water path to Australia or 
New Zealand. 

The equipment to be used by KH6CMN 
includes a 144 Me C.W. or S.S.B. trans¬ 
mitter using Eimac 4CX300A*s in the final 
amplifier running a power input of one 
kilowatt giving a power output in the order 
of 650 watts on S.S.B. and 800 watts on 
C.W. 

The receiving set-up consists of a 
“W2AZL” converter using cascode 417As 
followed by a Collins 75A-4 receiver. Ex¬ 
perimental work is also being carried out 
on a new converter using a 7077 planar 
triode in conjunction with a low noise 
Nuvistor mixer. A 50-cycle audio filter is 
also available for weak signal C.W. re¬ 
ception. 

A new antenna system is under con¬ 
struction, consisting of four 15-element 24-ft 
Yagis, spaced two wave lengths, giving a 
forward gain of 24db. It is hoped to be 
able to install the array which will be 
horizontally polarised on the top of a 70ft 
pole. 

In addition to the 144 Me activities, 
KH6CMN is also operating on 50 Mcs 
running a kilowatt on C.W. and S.S.B. 
The antenna is a 24-ft six-element Yagi, 
with a forward gain of 15db. 

Schedules during the coming months will 
also be welcomed,' on 50 Me. 

Society members will be pleased to hear 
from any keen VHF operator who is in¬ 
terested in accepting the challenge, and 
should contact the Microwave Society of 
Hawaii, 59-216 Kam Hiway, Sunset Beach, 
Oahu, Hawaii. 

When writing a brief outline of the 
equipment to be used should be included. 

UNUSUAL Q.T.H. 

The unusual location of GB2SM the 
Amateur Radio Station of G.R.M. Garrett 
on the first floor of the Science Museum, 
London, attracts large audiences at the fre¬ 
quent demonstrations. 

The station has proved an extremely use¬ 
ful means of showing the public that radio 
is much more than just broadcasting. It has 
also indicated that a considerable proportion 
of the public has very little idea of the use 
made of the high frequency spectrum for 
international communications. 

Spectators can watch the well equipped 
GB2SM station being operated on the 
amateur bands, often using Single-sideband 
transmissions to contact stations throughout 
the world. 
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WIRELESS INSTITUTE ACTIVITIES 


The Annual meeting of the New South 
Wales Division was held on Friday evening 
March 20. In presenting the Annual Report 
the Divisional President Vic Cole VK2VL 
commented on the activities of the year. 
Some of the points mentioned were:- The 
increase in operating costs due to the rates 
and taxes on Institute property, the smaller 
turnover in the sale of disposal equipment, 
due to the drying up of suitable equipment 
for amateur use. 

Education:- Praise was given to the offi¬ 
cers who organise the various educational 
activities of the Division during the year. 
The high standard of lectures at monthly 
meetings brought good attendances and the 
tape recorded lecture service was used by all 
states. The Morse practice sessions each 
night and the Morse tape service were well 
patronised. 

During 1963, thirty-seven Youth Radio 
Scheme Clubs were registered in the 
division, while the A.O.C.P. classes were 
well attended; the number of passes in the 
recent examinations is expected to be high. 

QSL bureau:- A record number of QSL 
cards were handled during the year. The 
expected falling off during the sunspot cycle 
minima did not take place and a total of 
17,062 inward, and 17,457 outward cards 
were handled. 

Concluding the report, an expression of 
appreciation was given to all who assisted 
in the work of running the Division during 
the year. 

In presenting the Auditors’ Report, Jim 
Cuming VK2PM gave details of the finan¬ 
cial state of the division and complimented 
Council on their work. In commenting on 
the future, he recommended that the in¬ 
coming council review the membership fees. 

As only four nominations were received 
there was no election for the 1964-1965 
Divisional Council. 


and is a technician in training with the 
P.M.G.’s Department, while Ross, a keen 
SWL is an employee of B.H.P. Both Susan 
and Jan passed the “full ticket” and Ross 
hopes to be able to *pass the Morse test 
at an early date. 

Another Westlakes Radio Club member, 
Paddy Maloney, has been issued with his 
call sign, VK2AXU and may be heard 
working phone and CW on 40 and 80 
metres. 

Reconstruction of the clubroom and 
workshop at the Westlakes Radio Club is 
now complete and the transmitter should be 
in operation soon. Half wave dipoles for 
80, 40 and 20 metres have been erected 
and it is hoped that the aerial for 160 
metres will be completed in the near future. 
It is expected that lectures for the A.O.C.P. 
candidates will be held on Wednesday 
nights and Youth Radio Club meetings on 
Saturday afternoons. 

Full details should be known for inclu¬ 
sion in this column next month. For details 
of membership please contact Hon. Secre¬ 
tary, Westlakes Radio Club, Post Office, 
Teralba, N.S.W. 

Activities on the 432 megacycles band in 
Newcastle have showed an upsurge since 
the successes of Des Mills VK2ZDN. 
Several members are reported to be work¬ 
ing on equipment for this band. Mean¬ 
while, 2 metres continues to be the most 
popular band in the Brach area, with 
members in Newcastle, Maitland, Cessnock, 
Kurri and Raymond Terrace regularly on 
the air. From Stockton Ron VK2ASJ puts 
out a good signal on the 2-metre trans¬ 
mitter that Mac O’Brien VK2ZMO rebuilt 
for him. 

Considerable interest has been shown in 
the 160-metre transmissions from VK2AWX 
the Official Branch Station. Reports have 


been received from Cooma and South 
Australia of the good signal strength. This 
channel was intended for local working on 
the weekly broadcasts but reports from out¬ 
side the area are always appreciated and 
will be verified with a QSL card. 

The weekly broadcast is transmitted on 
1820 and 3595 Kc and on 144 Mc/s 
each Monday at 7 p.m. 

Reports should addressed to 
“VK2AWX, Bolton Point, N.S.W.” 

BLUE MOUNTAINS SECTION 

The annual meeting of the Blue Moun¬ 
tains Section of the New South Wales 
Division was held in March, and the 
following officers elected for 1964-65. 

Chairman: Bob Lear, VK2ASZ. 

Vice-chairman: Arie Bles, VK2AVA. 

Secretary: Bill Mooe, VK2HZ. 

Treasurer: Norm Durham, VK2QA. 

Assistant treasurer: Don Hodgins, 
VK2ART. 

Publicity officer: Noel Walker, VK2ZNS. 

Catering officer: Mrs Lear. 

Construction committee: Bob Lear, 
VK2ASZ; Jack Greenhalgh, VK2ADF; 
Dennis Wheaton, VK2AWW; Dave King, 
VK2ZDK; Noel Walker, VK2ZNS. 

W.I.A. delegate: Keith King, VK2ABK. 

The program for the year was discussed 
at length and arrangements made for new 
events. 

An item of considerable interest was the 
arrival in Lawson from Brisbane of 
VK2ABK with 6i tons of Wurlitzer organ 
to be installed in his home. 

“This should be able to provide the 
loudest ‘CQ’ heard in these parts.” 

A cordial invitation is extended to 
amateurs holidaying in the Blue Mountains 
to contact the club members or arrange 
to attend their meetings at Lawson. 

U.H.F. NEWS 

Recently in these notes was recorded 
what was then thought may be the first 
432Mc contact made following the release 


At the conclusion of the Annual Meeting 
a very interesting film entitled “80 channels 
Under The Sea” was screened. This was 
followed by a short description of the 
undertaking by Joe Reid VK2JR who was 
associated with the construction of the cable. 

The remainder of the evening was de¬ 
voted to discussion on agenda items for 
the Federal Convention. 

HUNTER BRANCH 

At the Annual General Meeting of the 
Hunter Branch which was held on March 
6, the following members were elected to 
office for the coming year. 

President—Frank Cox VK2APO. 

Vice Presidents—Lionel Swain VK2CS. 

Keith Howard VK2AKX. 

Hon. Secretary — Gordon Sutherland 
VK2ZSG. 

Hon. Treasurer—Bill Hall VK2XT. 

Zone Correspondent — Keith Howard 
VK2AKX. 

Social Secretary—Max McLachlan. 

Social Treasurer — Kevin Watson 
VK2ZKW. 

VHF Liaison Officer — Des Mills 
VK2ZDN. 

QSL Officer—Stan Lloyd VK2AYF. 

At the meeting the retiring President Les 
Baber VK2RJ presented his report on the 
activities of the year, and gave praise to 
the members for the good attendances at 
meetings, averaging 40 during the year. 

A vote of thanks to Les was moved and 
carried by acclamation. The Branch was 
honoured with the presence of Vic Cole 
VK2VL, Divisional President, who con¬ 
ducted the election and spoke on the acti¬ 
vities in the State capital. 

Three members of the Branch were noti¬ 
fied of their passes in the examination for 
the A.O.C.P. held in January. 

They were Susan Brown, Jan Oosterveen 
and Ross Beckley, all members of the West- 
lakes Radio Club. 

All three, are Youth Radio Scheme train¬ 
ees and Susan, at 17 years is the youngest 
and only schoolgirl to have been awarded 
the A.O.C.P. She is at present a 5th year 
pupil at Booragul High School. Jan is 16 
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BRIGHT star crystals 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11. # F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 p.c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 12i per cent sales tax. 

Amateur — from £3/-/- each plus 12£ per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2102, Auckland 
Mossrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

894 Hay St., PERTH. 5-6 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs A E Harrold Pty Ltd Messrs ’ Unlted Radio D1 *trlbu- 56 Collins St., HOBART and 
123-125 Charlotte St., *° r * Ny. Ltd., 29 St. John St., LAUNCESTON 

BRISBANE 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eostgote St.. Ookleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 


Phone 86-6465 


BrtaMUMd 1947. 


Pottage. Paresis 3/4 per order. 


TRANSMITTING TUBES 

QVO6/40 .£4/17/6 

QQE03/12.£2/10/- 

6146.£3/10/- 

4-250A.£5/-/- 

I 4-125A.£4/-/- 

832A 19/6 

3B29/829B . £2/10/- 

833A. £17/10/- 

TRANSISTORISED AUDIO 
AMPLIFIER 2W 

Output Impedance 3.2-4-5 Ohms. 
Voltage, 4 Vi to 12 volt. Dimensions 3 3 Ain 
x 2in x %in. 

Can be used as: 

P,A. SYSTEM. 

SIGNAL TRACER. 

INTER! COM. 

STEREO AMPLIFIER. 

STEREO CONVERTER. 

COMPLETE WITH INSTRUCTIONS. 

£7/10/0 inc. tax 
SPECIAL 

EMPTY TAPE SPOOL. 

7-inch .. 5/- 

5-inch . . 3/- 

ORl IN PLASTIC STORAGE CASE 
7-inch .. 12/- 

5-inch 5/- 

PRICES INCLUDE SALES TAX. 

SOLDERING IRON 

Well {known make. 

iSi* Second, 3 volt, Push-button Type. 
Screw in Tips and Elements, 39/6. 

Or Complete with Transformer, 

£4/5/- 


MICROPHONE INSERTS 

BM3 crystal insert, lin diam.10/- 

Actuating diaphragm inserts. 7/6 

GELOSO crystal insert.27/6 

Microphone plugs, P.M.G. type. 2/6 


MICROPHONES 

BM3 crystal microphone, pencil-type, response 
100-8,000 c’s fitted with 6ft cable and plug 

with on/off switch.52/6 

Stand to suit, 15/- Extra. 

DX29 Dynamic microphone, complete with stand 
for desk use black ripple finish .. .. £4/2/6 




METERS 


VALVE CAPS 

807, 4/3. 

866. 4/3. 


SOLDER 

Resincore 40/60. 
lib packet. 18/. 


FERROCART 
POCKET MULTIMETER 

Model PT34 


.4 ?. *. 
V * 
,♦ W» « 


Size: 3y< x 2Vi x 1W inches. 
Complete with leads. 


300 uA. movement. 
AC and DC voltages: 
0-10, 0-50, 0-250, 

0-500, 0-1,000c. 
Current ranges (mA.) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,- 
OOOohms. 


57/6 


DIAL GLOBES AND BEZALS 

6-8 volt .25A screw base MAZDA, 1/ each 
or 7/6 per packet of 10. 

40mA dial globes.1/- each 

3/8in chrome Bezal lamps, 6 volt. Red and 
green.3/9 each. 


MR1P 0-1 Ma. 
Clear plastic case, 
lV4in Square face, 
lin hole .. 32/6 
VR3P Vumeter -20 4 3db, clear plastic, 3in 

clear face, lV£in hole.45/« 

SR2P Signal meter, calibrated 9/30db, clear 

plastic. Few only.45/- 

VR3P Vumeter — 20 3db, clear plastic, 3in 

x 3 Vi in square.£3/17/6 

VR65 Vumeter -20 +3db, black bakelite case, 

3in square.£4/2/6 

M065 0-1 Ma. 3 Vi in round, black bakelite 

case.35/ 

M065 0-50 Ma. DC 3Viin round Bakelite 

case .. ..37/6 

M065 0-150 Ma. DC 3Viin round Bakelite 

case.37/6 

M065 0-250 Ma. DC 3Viin round Bakelite 

case.37/6 

M065 0-500 Ma. DC 3Viin_ round Bakelite 

case.37/6 

MR52 0-1 Ma. 2Viin square 2in hole black 

bakelite case.£2 

MR52 0-100 Ma. 2Viin square 2in hole black 
bakelite case.63/- 


CRYSTAL SETS 


EASTERN Germanium radios, complete 
earphone and instructions. 

Model ER22. 

Model ER57. 

Model ER87, de-luxe, built-in compass 

Crystal earphones with plug. 

High impedance headphones, “Q” plus .. 

Rienartz coil, “Q” plus. 

Egg insulators.9d 


with 

22/6 

22/6 

25/- 

6/6 

27/6 

12/6 

each 


PLUGS AND SOCKETS 

4-pin speaker plugs and sockets .. 1/10 pr. 

6- pin Jones plugs and sockets .. .. 7/6 pr. 

Ampenol 2-pin mike plugs and skt. .. 4/6 

Octal Plug and socket.2/6 pr. 

VALVE SOCKETS Miniature 

7- pin ceramic and shield.4/6 

7-pin ceramic socket.2/6 

9-pin ceramic and shield.5/- 

9-pin ceramic socket, 2/6 

7-pin valve socket and shield .. 16 for £1 

McMurdo 9-pin valve socket and shield .. 4/- 

Acom (955) ceramic. 3/o 

Octal bakelite. V, 6 

Loctal bakelite .. .. .. .. }{’ 

EF50. I/* 

Large 5-pin ceramic (807). 2/6 

Large 6-pin ceramic. J/6 

Large 7-pin ceramic. 2/6 

VCR97 CRT sockets.10/- 


VARIABLE CONDENSERS 

CERAMIC CAln shaft). 

4/60PF.28/ 

91pF.•.28/- 

25 x 25 Butterfly.30/- 

ROBLAN 

10/415 1 gang.25/- 

10/415 2 gang. &/• 

10/415 3 gang. £2 

VERNIER DIALS, Eddystone 

898 reduction ratio 110-1. Diecast escutcheon, 
measurements are 9 3/16 x 5 3 Ain, weight 

approx, lib 14oz, finished in glossy black with 
perspex window, knob, mounting screws and 
template. 

Price, £9/10/ net. 

598 reduction ratio 10-1. The movement is 

smooth and free from backlash, the escutcheon 
measures 6in long by 4’/ain wide. The scale 
is marked 0-100 over 180 degrees. A large knob 
is fitted. Black ripple finish. 

Price, £4/10/- net. 

843 reduction ratio 10-1. 4in diam. anodised 
hard aluminium dial, scale marked in 100 divi¬ 
sions over 180 degrees. 

Price, £3/5/- net. 

AR8 Cable, 10ft of 8-core shielded! cable with 
plugs. 

10 /-. 

Morse Code practice sets with buzzer and key 
less battery. 

10 /-. 


DIODES, 

IN21 Silicon . . 7/6. 3 for £1. 

IN23 SILICON .. 7/6. 3 for £1. 

OA2IO Silicon .. 12/6. 

OA79 Silicon .. 4/6 

OA81 Silicon. .. 4/6 


WANTED TO BUY 

COMMUNICATION RECEIVERS, TRANS- 
WITTERS, TEST EQUIPMENT, AMPLIFIERS, 
TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS* TRANSFORMERS, ETC. 




NEW VALVES AT 

BARGAI 

N 

PRICES 

1A3 

2/6 10 a £1 

5V4G 17/6 

6K8GT 12/6 

12C8 

5/- 


958A 

2/6 10 a £1 

KT61 (6V6) 15/- 

1A5 

5/- 

5 a £1 

5Y3GT 13/9 

6L7 

5/- 5 a £1 

12H6 

3/6 


1616 

20/- 

QQE04/20 £3* 

1C7 

3/- 

7 a £1 

6A6 7/6 

6R7 

7/6 

12J5 

5/- 

5a £1 

1625 

5/- 5 a £1 

OOV06/40 97/6 

1D8 

7/6 

3a £1 

6AB7 10/- 

6SC7 

7/6 

12SA7GT 10/- 

1626 

5/- 5 a £1 

V v/vJ/ *TV/ 7 f / U 

▼ TT A 4 If A A A 4 

1F5 

10/-, 


6AC7 5/- 5 a £1 

6SF5 

7/6 3 a £1 

12SC7 

5/- 

5a £1 

1629 

5/- 5 a £1 

UL41 7/6 3 a £ 1 

1H5 

7/6 


6AG7 12/6 

6SF7 

7/6 

12SK7 

5/- 

5a £1 

2051 

5/- 

VR53 5/- 5 a £1 

1H6 

5/- 

5a £1 

6AJ5 7/6 3 a £1 

6SH7 

4/- 5 a £1 

12SQ7 

5/- 


5763 

28/- 

VR100 (6U7) 7/6 

1K4 

5/- 

5 a £1 

6AK5 20/- 

6SJ7 

12/6 

12SR7 

5/- 

5a £1 

6146 

£3/10/- 

VR102 5/- 5 a £1 

1K5 

5/- 

5a £1 

6AL5 14/- 

6SQ7GT 22/- 

14A7 

3/6 

7a £1 

6360 

£2/10/ 

VR103 5/- 5a £1 

1K7 

5/- 

5a £1 

6AM6 (EF91) 10/- 

6SS7 

7/6 3 a £1 

19 

1/6 


9004 

5/ 5 a £1 

V XV JL V/J J / *7 CL X 

1L4 

5/- 


6B6 7/6 

6U8 

17/- 

30 

1/3 


AV11 

2/11 

VR136 2/- 12 a £1 

1LN5 

(CV781) 

6B8 metal 17/6 

6V4 

11/4 

47 

3/6 

7a £1 

EA50 

2/- 10 a £1 

VR137 2/6 


5/- 

5a £1 

6BE6 15/- 

6V6GT 

1 16/- 

57 

4/- 


EC91/6AQ4 10/- 

VT78 (6D6) 5/- 

1P5 

2/- 10 a £1 

6BQ5 17/- 

6X4 

10/- 

58 

3/- 


ECC35 20/- 

VT127 4/11 5 a £1 

1Q5 

5/- 

5a £1 

6C4 5/- 5 a £1 

6X5 

15/- 

717A 

7/6 

3a £1 

ECH33 20/- 

VT501 7/6 3 a £1 

1S2 

18/- 


6C6 5/- 

6Y6 

5/- 5 a £1 

725A 

20/- 


ECH35 7/6 

Y XJv/X / / □ 7 it X 

1S5 

10/- 


6C8 10/- 

7A8 

2/- 11 a £1 

808 

10/- 


EF39 

5/- 5 a £1 

6SK.7GT 21/- 

1T4 

10/- 


6CM5 25/- 

7C5 

5/- 5 a £1 

809 

£1 


EF50 (VR91) 

6SL7GT 12/6 

2A5 

7/6 


6F6 12/6 

7C7 

2/- 12 a £1 

815 

15/- 


and 

socket 3/6 

5Z3 17/6 

2A6 

7/6 


6F8 5/- 

7E6 

3/6 7 a £1 

830B 

15/- 


EF70 

5/- 5 a £1 

802 20/- 

2D21 

12/- 


6G6G 7/6 

7W7 

2/6 10 a £1 

832A 

19/6 


EF72 

5/- 5 a £1 

4/250A £6/10/- 

OAA A A 1 A / 1 A / 

2X2 

5/- 

5 a £1 

6G8G 26/- 

12A6 

4/- 6 a £1 

866 

32/6 


EF73 

5/- 5 a £1 

3A5 

10/- 


6H6GT 3/6 

12AH7 

5/- 5 a £1 

954 

5/- 

5 a £1 

EF86 

26/- 

833A ^lV/lO/ - * 

3S4 

10/- 


6J5GT 10/- 

12AT7 

15/- 

955 

5/- 

5 a £1 

EL41 

10/- 

884 10/- 

5U4GB 14/6 

6K7 5/- 5 a £1 

12AU7 

15/- 

956 

5/- 

5a £1 

EY91 

5/- 

6AG5 5/- 
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of the band for use by the amateur service 
in Australia. 

This assumption has now proved to be 
incorrect, for on the other side of the 
continent activity commenced much earlier. 

In a note from Rod Graham VK6ZDS 
came details of a 432 Me contact made at 
0001 hours E.A.S.T. on January 1, 1964. 

The contact was between VK6ZDS and 
VK6LK over a distance of three and one 
half miles and the signal reports exchanged 
were Ross Hull contest numbers of 55162 
and 53127 respectively. The equipment used 
was crystal controlled transmitter running 
an input of 30 watts to a QQE06/40 
final amplifier. The receiver a crystal locked 
converter using two EC88 into a HRO. 
The antenna a five element Yagi about 
30 feet high. 

VK6LK used a QQE06/40 tripler running 
about 20 watts. The receiver a crystal 
locked converter using two EC88 fed into 
a home constructed I.F. strip, the antenna 
being a five element Yagi 15 feet high. 

Rod VK6ZDS also reports that UHF 
activity around Perth is limited to a small 
but intensely interested group. So far no 
super-regenative receivers or modulated oscil¬ 
lator transmitters are being used. 

AURORAL OBSERVATIONS 

The Auroral Data Centre of the Antarctic 
Division of the Department of External 
Affairs has issued through the W.I.A. an 
invitation to amateur radio operators to 
participate in recording Aurora activity 
during the International Quiet Sun Years 
1964 and 1965. 

A report form Number 209 has been 
issued to the institute for use by those 
interested in recording Aurora activity. 
These forms may also be obtained from 
the centre, 568 St. Kilda Road. Melbourne, 
S.C.3, Victoria. 

In the circular issued, a comprehensive 
coverage is given of the forms which the 
aurora are commonly seen from Australia, 
the structure, condition, brightness and 
colours which should be noted when record¬ 
ing details of observations. 

Information on how to set up a site for 
making observations and how to record 
the details is also given. 

The general description given of the 
phenomena is that the forms and patterns 
of light in the night sky which are called 
aurora are caused by the bombardment of 


the rarefied gases of the upper atmosphere 
by electrons and protons originating in the 
sun. 

Just as the yellow light of sodium seen 
in some street lamp discharge tubes is 
characteristic of sodium, so are the auroral 
colours characteristic of the constituents, 
mainly oxygen and nitrogen, found in the 
upper atmosphere. 

Many amateurs, particularly those operat¬ 
ing on the DX bands, have experienced the 
effects an aurora has on signals. 

This invitation enables an active part 
to be taken in the scientific activities being 
organised throughout the world during the 
period of low solar activity. 

SINGLE SIDE BAND 

The increasing use of S.S.B. is rapidly 
changing the character of Amateur Radio. 
The emphasis being placed on the ability 
to maintain phone communication under 
adverse conditions rather than wliat was 
commonly called “broadcast quality.” 

This trend is also evident in the current 
equipment being produced for use by the 
military services. One of the latest is a 
150-watt P.E.P. output transmitter covering 
from two to 16 Mcs produced by Mullard 
for the British Army. 

It is claimed that this unit has doubled 
the normal groundwave range, while the 
power consumption has been reduced. 

The new equipment uses a simplified fre¬ 
quency synthesiser which can be set up 
manually on any specified channel in 1 kc 
steps to an accuracy of one part in a 
million and stable to within plus or minus 
10 cycles at the maximum frequency of 
16 Mcs, over a temperature range of —40- 
deg. C. to -|-55 deg. C. 

Another feature is that, apart from the 
final amplifier, it is fully transistorised. 

Apart from the well known theoretical 
advantages of S.S.B. (usually considered as 
equivalent to a 9 db power gain over D.S.B) 
a particular advantage for mobile operation 
is that the power amplifier, which largely 
determines overall power consumption of 
the transmitter, consumes negligible power 
in the absence of speech modulation. 

I.T.U. NEWS 

The first session of the I.T.U. aeronautical 
Radio Conference ended late in February 
after meeting for a period of four weeks. 

This session has produced a 135-page re- 


THE YOUTH RADIO SCHEME 


Club activities, now that the initial work 
inevitable at the commencement of the 
school year has been completed, are again 
under way. 

The present indications are that the year 
will see a still greater increase in the 
number of clubs, together with new projects 
and competitions as the knowledge of 
members increases. 

In a number of instances, the transfer 
of school staff has presented some difficulties 
in continuing the activities of several clubs. 

However, the organisers of the scheme report ,__ 

that in many cases the older students are Assistance has been given to the club by 


Allen, has received its own club call-sign 
of VK3AYM and celebrated their first even¬ 
ing on the air with a power input of 
10 watts. 

WARRNAMBOOL TECHNICAL 
COLLEGE 

An active club of 15 members affiliated 
with the W.I.A. has been in operation at 
the Warrnambool Technical College for 
the past 10 months. There being no licensed 
amateur on the staff, the club is being 
conducted by Mr Hall, a Science teacher. 


very capably handling the task of instructing 
the new members. 

Donations of equipment for use by the 
clubs is always acceptable and the assist¬ 
ance of licensed amateurs in providing equip¬ 
ment for demonstration purposes at school 
functions is always welcomed. 

Y.R.C. CLUB CONTEST 

The supervisor of the Youth Radio 
Scheme in Victoria, Ken Matchett, VK3TL, 
in a Newsletter to club members, has asked 
for opinions from clubs on a suggestion 
that a contest on the air be held between 
clubs who have their own or use of a 
transmitter. 

One suggestion is for some form of a 
CW contest. Any ideas on the subject will 
be welcomed and may be the means of 
adding a very interesting and instructive 
activity to the scheme. 

GOWRIE PARK SCHOOL 

The Gpwrie Park School Radio Club, 
under the guidance of Club President Bill 
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port containing its findings on the opera¬ 
tional and technical principles to be used 
in the preparation of the new Frequency 
Allotment Plan. 

The second session will commence early 
in 1965 and, in the intervening period, the 
telecommunication administrations of I.T.U. 
Member countries will submit statistics of 
flight activity to the International Frequency 
Registration Board. 

IONOSPHERIC PROPAGATION 

A new path for long distance radio sig¬ 
nals has been discovered by Dr Robert B. 
Fenwick, research associate at Stamford 
Radio Science Laboratory, U.S.A. 

He found that signals travel regularly 
around the world along the underside of 
the ionosphere. To use the method the right 
tilt in the ionosphere must be located for 
each station. These tilts are mapped by the 
National Bureau of Stanards. 

Present use of the ionosphere bounce has 
ignored these tilts, available over a given 
path for about five or six hours. With this 
method communications reliability over long 
distances can be improved, in the opinion 
of Dr Fenwick. 


Eric Gidding, VK3ANQ, and it is anti¬ 
cipated that other amateurs in the district 
will also assist this young club. 


PRICE’S RADIO 

BOX 1212 G.P.O., SYDNEY 

Large range of all radio and T.V. 
spares; PLUS 
Electrical Appliances. 

Write for quote on any parts or 
appliance. 

Service same day by return mail. 
Every item is keenly priced as we 
have no large shop rents to pay. 

Model 200H Multimeters 20000 
ohms per volt. 

Price £5/12/- 

Multimeter Push Button Model 
TS76 20000 ohms per volt. 

D.C. VOLTAGE: 0-C-.2S-2.5-10-50-250-1000V. 
A.C. VOLTAGE. 0-10-50-250-500-1000V. 

D.C. CURRENT: C-50uA-25mA-250mA. 
RESISTANCE: 0-10 megohms in 3 ranges. 

DECIBELS: minus 20dB to plus 36dB in 

2 ranges. 

Price £10/18/6 

We can supply a large range of test 
equipment for Radio or T.V. — Aus¬ 
tralian made or Japanese. 

WALKIE TALKIE Model ST540 
5 Transistors 

Price £32/10/- per pair 

SELENIUM RECTIFIERS B20/16-5 
16 Volts, 5 Amps. 

Price £2/2/6 


MAIL ORDERS ONLY 


AEGIS i.f. 

TRANSFORMERS 

Our* range of quality Intermediate 
Frequency Transformers covers all frequen¬ 
cies from 50 KC’s to 10.7 MC’s . . . 
Write or phone for further details. 


Aegis Manufacturing Co. P./L. 
347 Darebin Rd., Thornbury, 
Victoria. ’Phone 49-1017. 
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Special Purchase of Manufacturer’s stock of Transistors and Transistor Components 
enables us to offer Transistors and Kit-sets at a fraction of original cost. 


Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Packing extra N.S.W., 10/; Interstate, 13/. 


if 



m 




NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

XA101 

XA102 

XB103 


EQUIVALENT 

OC45 R.F. Transistor .. 

OC44 Osc. Transistor. 

OC 75 Audio general purpose 


S r 6ea. 


Ducon type SFT 123 equiv. OC74.7/6 ea. 

Avaiiable in matched pairs at.15/ pair 

AUDIO OUTPUT 

Post and packing on transistors 1/6 any quantity. 


A.W.A. 23" E.H.T. transformers and 23" I 10 deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free 


NEW VALVES AT BARGAIN PRICES 


866 IS/ 

6X5GT. 7/6 

5Y3GT. 9/9 

5Z4G.12/6 

6J6.12/ 

1C4. 7/6 

1T4. 4/6 

3S4.10/ 

1A7GT . 9/6 

1D8GT. 9/6 

6K8G. 6/9 

6SJ7GT. 9/6 


12K8.10/ 

EK32. 6/9 

6SA7GT. 9/6 

6SH7. 5/6 

105G. 2/6 

1P5G. 2/6 

1C7G. 3/ 


1K5G. 4/ 

1M5G. 4/ 

1K7G. 4/ 

6C8G. 5/ 

6SS7. 8/6 

6H6. 2/6 


6H6GT.2/6 

6K7GT.7/9 

6U7G. 5/ 

7C7. 3/6 

78. 7/6 

12AU7.11/6 


Please add postage on all valves. 


6F6 .10/ 

12SK7. 5/ 

6B8.10/6 

VR65A . 2/6 

7193. 2/ 

12A6. 5/ 

12SH7. 5/ 

6K7G. 4/6 

955 . 2/6 

954 . 2/6 


NEW 4-SPEED STEREO & MONO PLAYERS AT LESS THAN HALF-PRICE 


PHILIPS 4-SPEED 
6v. BATTERY PLAYER 

MONO .. £4/17/6 
STEREO .. £5/17/6 

POST & PACKING, NIS.W. 7/6 
POST & PACKING INTERSTATE 12/6 EXTRA 



COLLARO 4-SPEED 240v. 

A.C. RECORD PLAYER 

MONO .. £5/17/6 
STEREO .. £6/17/6 

POST & PACKING, N.S.W. 10/ 

POST & PACKING, INTERSTATE IS/ EXTRA 



MITY-AMP 


5-Transistor amplifier, 2 watt output. 6 or 
12 volt input. 3 to 35 ohm output. Suitable 
for record players, inter-com. or any appli¬ 
cation where a small amplifier is required. 
Circuit supplied. £7/15/- 

Post and Packing 5/. 



NEW PORTABLE RECORD PLAYER 
CASES TO SUIT ABOVE TURNTABLES 

Attractive two-tone cabinet with plastic trim. 
Supplied with 5in x 7in speaker in felt-lined enclosure. 
Space for amplifier and batteries or power supply. 
Dimensions 15in x 13in x 7in. 

£5/15/- 

Post and Packing: N.S.W. 9/-. Interstate 12/-. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding 
60mA., 25/-. Plus postage: N.S.W., 3/6; 
Interstate, 5/3. 

Prim.: 240v, Sec. 385 x 385 at 80 m.A., fil. 
6.3 and 5v., 27/6. Post.: N.S.W.,'4/; In¬ 
terstate, 7/6. 

60 m.A. H.T. Chokes, 7/6. Post: 2/-. 


EXTENSION SPEAKERS 

New 9x6 speakers in case with volume 
control, 75/. Post: Interstate, 5/6; N.S.W., 4/. 


NEW MULTIMETER _ 61/- 

POST EXTRA 

METER 0-1 mA 1.000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 



0—250v 
0—500v 

O—1000V 

0—IMA 
0—100MA 
0—500MA 


SUPPLIED COMPLETE WITH TEST LEAD 
RANGE 0-100,000 OHMS 


NEW LORENZ ELECTROSTATIC 
H.F. SPEAKERS 

Improve the response of your Hi-Fi 
equipment with these speakers at a 
fraction of their original cost. 

20 /- Post and packing 2/-. 


MICA AND CERAMIC 
CONDENSERS 


Standard Mica Condensers, small current types 
per 100. 

Postage 1/6. 


12/6 


NEW MIDGET POWER TRANS. 

40mA prim.. 250v. See. 225 x 225 with 6.3v 
Fil. Winding. 

* Postage: N.S.W., 2/6; 

4- / / O Interstate, 4/6. 

30mA 240v Prim. 150 x 150v. Sec. with 6.3v 
Fil. Winding. 

* -jr- / Postage: N.S.W., 2/6; 

Interstate, 3/6. 


New Resistors and Condensers 

These new Resistors (mainly I.R.C.) and Con¬ 
densers include many popular values. The 
condensers are paper, mica and ceramic, some 
are older types and shop soiled. 

RESISTORS OR CONDENSERS, 

12/6 per 100. 

Post and Packing 2/9 extra. 


NEW ENGLISH THREE-SPEED TAPE DECKS £20 

These new tape decks are fitted with two-track high fidelity heads, three speeds 
11, 3£ and 71, space for third head, spool size up to 7in, fitted with 3 digit 
counter, simplified controls. 

Postage and packing extra: N.S.W. 15/, Interstate 20/. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 
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SPECIAL PURCHASE OF FACTORY STOCK 


NEW 8" and 4" EXTENSION SPEAKERS 



8 in Extension Speakers 
in polished case, 
£4/15/ 

Post and Packing: N.S.W. 7/6; 
Interstate 12/6. 



These 4” speakers are mounted in 
polished cabinets suitable for use as 
intercom, units or extension speakers. 
LIST PRICE £6. 

SPECIAL PURCHASE ENABLES US 
TO SELL THESE UNITS AT 40/. 
Post and packing, N.S.W., 6/9. 

Interstate, 9/9. 


NEW PERMAG SPEAKERS by Australia's leading 
Manufacturer AT USS THAN HALF PRICE 

(We cannot adyertisa the nameJ 


r Mag . 22/6') POST AND PACKING 

Mag... 27/6 V N.S.W. Interstate 


31 in Per 

5in Per a / / u im.j. 

5in x 7in Per Mag . 32/6J 3/6 

6 in x 9in Per Mag . 37/6 | 

6 in x 9in Per Mag. Heavy l 5 /. 

duty, 15 ohm . .. 38/ 

8 in per Mag. 37/61 

12in Per Mag . 67/6 7/6 

Speaker Transformers for above 
6T, ST or 7T 10/- 


4/6 

7/6 


10 /- 


NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal Pick-ups and Sapphire Styli ha>e just been superseded. We are selling same 
at LESS THAN HALF PRICE. Available in STEREO at £12/15/-. 

POST AND PACKING EXTRA, N.S.W. 15/-, OLD., VIC., TAS., 22/6, W.A., S.A., 30/.. 


NEW ACOS PICK-UP FOR 7in RECORDS 

These new English “Acos" pick-ups are fitted with GP50 crystal cart¬ 
ridges, sapphire stylus and plastic arm with mounting base .. 12/6 

Post and Packing 2/-. 


HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors axe 1/8 H.P. with a speed of 
7,000 R.P.M. and are ideal for small drills, grinders, etc. Dimensions. 

5Viin x 3Win, with 5/16in spindle.37/6 

Post. N.S.W. 5/-; Post, Interstate. 8/6. 


NEW 4-SPEED STEREO 
PLAYER F.O.R.£8/15/0 


NEW STEREO CHANGER. 
4-SPEED F.O.R.£10/15/0 


SLIDER-SWITCHES 
10 pole 2-way silver plated contacts 3/9 


TYGAN AND SARLON SPEAKER GRILLE FABRIC 

54in wide. List price 60/- per yard. To clear at 30/- per yard. 

Postage and packing N.S.W., 3/6; Interxtate, 4/6. 


LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated. 6 band 120KC to 390 Megs. 
Provision for crystal. Cl £ / 1 C / 

Post N.S.W. 7/6; Interstate 12/6. tIO/ 13/- 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. Post, N.S.W.. l/i Inter¬ 
state, 2/. Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. Post, N.S.W., 7/6; Interstate, 10/. 

As above, 6 or 12 v., at 2 amp, 27/6. Posti N.S.W., 3/6; Interstate, 4/6. Trans¬ 
former for above. 37/6. Post; N.S.W., 3/6; Interstate, 4/6. 


NEW 240V. A.C. MOTORS 

These small motors, size 3in x 3in x 3Viin. are 1-12 h.p. 
but are only suitable for intermittent use. 29/6. Poit 
N.S.W. 3/6. Int. 5/. 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pin, 6v. 7/6. 
Post and Packing 2/. 


NY LEX HOOK-UP WIRE, Single .028, 14/ per 109 yards. 
Post N.S.W. 5/; Interstate 7/6. 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

We have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors are mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in Vi, 1, and 2 watt. Also some wire wound. List 
price £4/10/ per 100. 

The condensers are in most popular makes and include mica ceramic, 
paper and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers are all current types and include switch pot* and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed values 
20/ Post and packing 2/9. 

Potentiometers, 25/ per doz. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd 400v. 9 6 

70 mfd + 30 mfd 400v. 9 6 

100 mfd + 200 mfd 350v.12 6 

50 mfd 12v. 2 0 

64 mfd 350v. 7 6 

16 mfd + 8 mfd 300v W. 7 6 


FOOT 

EXTRA 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone list price £39. 

Special Price £25 Post extra 


TWIN TELESCOPIC TV AERIALS 

Extends to 36in each section 
can be used singly for car or 
portable radio.20/ 

POST FREE. 



25 WXTT.£25/17/6 

15 WATT. £19/17/6 

Po*t Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 
Too Heavy for Post. 


/NEW 15 & 25 WATT P.A. AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers arc fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 

The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms if 
required at 20/- extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt) .. *. 67/6 

Crystal Microphones for amplifier.47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 
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‘Smith’s’ ENGLISH 
AIR COMPRESSORS 


£ 8 / 10 /- 



“English Electric” 

ELECTRIC MOTOR 


SCOOP! Terrific British 
Army Purchase. Up to 
200lbs. per sq. inch. 3 cu. 
feet per minute, at 500 to 
750 RPM. Complete with 
oil reservoir. 5” pulley 
Units are brand new! 
Ideal for farm, factory, 
home, workshop. Com¬ 
pletely guaranteed 3 
months. 

Govt, cost £25. 


l /4 H.P. 240v. A.C. Mains 

£ 5 / 19 /- 

Fully ballbearing. Totally 
enclosed. Complete with 
condenser for starting 
under load. Has a shaft 
at both ends. Condenser 
alone worth £2/10/-. 
Brand new! 

List Price £14. 



CINE CAMERAS 
75/- 

Beautifully engineered 
with precision geared 
shutter and rotation drive 
mechanism. Incorporated 
anastigmat lens. Built in 
24v. motor operating 
shutter at standard 16 
per second. Complete with 
loading magazine. Brand 
new in box and only just 
recently checked for ser¬ 
vice by the R.A.F. 

Gov. cost £70. 


Double Centrifugal 

HIGH VOLUME 
BLOWERS 
95 /- 

Made by '‘Leach'," Eng¬ 
land. 1/5 H.P. totally en¬ 
closed sealed ball bearing 
240v. A.C. Mains motor, 
direct coupled to two 3" 
dia. high volume muti- 
vane centrifugal blower 
fans. Supplies abundance 
of air for exhaust pur¬ 
poses, blowing, forced 
air furnaces, dryers, col¬ 
lecting dust, sawdust, dirt 
from sandblast machines 
and many other uses. 
Brand NEW! Manufactur¬ 
er’s cost £16/10/-. 

As above with One 
Multivane Centrifugal 
Blower Fan 59/6. 


Super Special! 


BATTERY 
CHARGER KITS 
39 /- 


English 240v. Mains Trans¬ 
former, English Selenium 
Rectifier, Wiring Diagram 
Makes a splendid battery 
charger for 6v/12v bat¬ 
teries. Charges at 216 
amps. All components 
brand new. 

English Transformer avail¬ 
able separately will give 
17v., 9v., 5v., at 216 amps 
from 240v. A.C. mains. 
Brand new! 24/6. 

216 amp. Heavy duty 
Selenium Rectifier for 17v., 
12v., 9v., 5v., 3v., use. 
New! * 14/6. 



British Army 
MARCHING 
COMPASSES 
19/6 

To get bearing on any 
given object. Brand new 
in carton, with instruc¬ 
tions. Fully luminous, 
jewel pivot. Automatic 
stop when lid closed. 
Govt, cost £4. 



RADIO ANTENNAE 
REELS 

45 /- 


For use on Aircraft. Pow¬ 
ered by 14 H.P. 12v. or 
24/32v. D.C. electric 
motor engaged to gear 
reduction only when the 
electrical contact is made. 
Reversible motor operates 
in either direction. 150 
RPM at take-off. Used for 
opening and closing doors. 
Remote tuning antennae. 
Complete. 4" dia. spool 
will take rope or wire. 
Govt, cost £18. 


AIRCRAFT 

SWITCHES 

7/6 

Very conservatively rated 
at 24v. 35 amps. Has sil¬ 
ver contacts. Will handle 
up to 32v. at 50 amps. 
Brand new! 



“YAMAT0” 

MULTI-METERS 

Complete with full instruc¬ 
tions and test leads. 
Model Y3 A.C. or D.C. 
0-600v. at 2,000 ohms per 
volt D.C.A. 150 MA ohms 
0 to 100 K ohms. Ideal for 
hobby use. 69/6 

Model TY57 (os illustrat¬ 
ed). Measures A.C. or 
D.C. volts 0 to 1,000 at 
4,000 ohms per volt. 0 to 
20,000 ohms. 0 to 2 meg. 
ohms. 250 microamp—250 
micro to 250 milliomp. 
Decibel—5 to 10. 0 to 
plus 20. £5 

English “Sperry” 
TRANSFORMERS 
25 /- 

Brand new. Primary 0/200 
/210/220/230/240/250. 
Secondary 6.3v. at 3 
amps, and 6.3v. at 3 
amps. 2v. at 1 amp. 


NEW STOCKS JUST UNPACKED 
SOME FIRST EVER RELEASE! 

World Wide 
Disposals 


Tiny English 
MICROPHONES 
9/6 

Originally made for hear¬ 
ing aids. Extremely sensit¬ 
ive. 1,000 ohm Dynamic. 
Are concealable. Use as 
a tiny speaker. Size 1" 
x 16". 

Original cost £3 



Scoop! 


English Heavy Duty 

TRANSFORMERS 

87/6 

Brand new! Made for the 
R.A.F. gives 1 0 v. at 30 
amps. 20v. at 10 amps. 
30v. at 10 amps. 40v. at 
5 amps. 50v. at 5 amps. 
60v. at 5 amps. 

24/32v. new English 
heavy duty Selenium 
Rectifier handles to 10 
amps. 85/-. 

Combine the above 
two to make a 24v./ 
1 2 v. /6 v. Battery 
Charger for only 
£ 8 / 12 / 6 . 


WRITE FOR A FREE 
DESCRIPTIVE CATALOGUE! 

DIRECT 

DISPOSALS 

Australia's Mail Order Specialists. 

Established 18 years. 
BRISBANE : 248 George St., City. 
14 Duncan St., Fortitude Volley. 

MAILORDERS 

DEPT. H 
P.O. Box 165 
Fortitude Valley, 
BRISBANE, Qld. 


ASTRO 

COMPASSES 

69/6 

For astronomy and navig¬ 
ation. With a sighting 
level makes an ideal dum¬ 
py level with hundreds of 
uses in carpentry, brick¬ 
work, foundation work, 
grading, irrigation drain¬ 
age, etc. 'Brand new in 
wooden box. Govt, cost 
£50. 

3’6” Tripod to fit 39/6 

Converted to Dump level 
and fitted with special 4 
power sighting scope and 
calibrated by top instru¬ 
ment maker. £15/10/-. 


Please add sufficient 
freight, any excess 
refunded. Advise 
nearest railhead when 
ordering. 


Save up to 90<7o on GOVERNMENT SURPLUS 


“Lear” Aircraft 
Rotary Actuators 
95 /- 

Compact remote actuator 
consisting of high speed 
6, 12, 24/32 v. D.C. elec¬ 
tric motor and integral 
gearbox which transmits 
rotary drive at low speed 
high torque through 2 
shafts. Unit is fully revers¬ 
ible. Fitted with adjustable 
micro limit switches. Final 
RPM 100. Unit has 400" 
lift lb. on 24v. Magnetic 
clutch—no overrun. Ideal 
for remote tuning TV 
antennaes. 

100 


American Air Force 

VARIABLE 

RESISTORS 

22/6 

Fixed step. 15 position 
selector switch contains 
13 Deposited Boro Carbon 
Resistors. 16 watt power 
dissipation. 11.5K to 1.05 
meg. Reistance plus or 
minus—2%. Brand new in 
sealed cartons. 

U.S. Govt, cost £22. 


Famous E.M.I. 
TRANSFORMERS 

65 /- 

Brand new! These were 
made for the British Ad¬ 
miralty, are tropicalised 
for indefmiate storage. 
Primary 10/0/200/220/ 
240 Secondary 300/0/300 
volts at 150 MA. 6.3v. at 
3 amps. 5v. at 3 amps. 
Govt, cost £20. 


English Vibrators. 12v. 4 
pin. New! Checked Al. 
List Price 43/6. 8 / 6 . 


American Bendix Frequen¬ 
cy Meters. As new! All 
checked Al. £22/10/-. 


English Battery Charger KITS 
£ 5 / 10 /- 

For charging 6v.-12v. batteries from 240v. main. All 
brand new components. English 4 amp. Transformer. 
Heavy duty Selenium Rectifier, toggle switch. Wiring 
diagram. 

English Battery Charger Stepdown Transformer separate¬ 
ly for above; 240v. input. 17v., 9v., 3.5v. output at 4 
amps. Top quality at 52/6. 

New 4 amp English Heavy Duty Selenium Rectifiers for 

6, 12, 18v. use 35/-.Resistors 6/- 

Luminous "Cutler Hammer" Toggle Switch. 4 pole 3 
posit, solid silver contacts. 10 amp. at 12/24v. D.C. 7/6 


English Heavy Duty Selenium Rectifiers for 6, 12, 18v., 
full'wave. Brand new 216 amp. 14/6. 6 amp. 45/-. 
8 amp. 57/6. 10 amp. 72/6. 10 amp. (24/32v.) 85/- 


“NIFE” 

BATTERIES 

8/6 

Made at tremendous cost 
for the R.A.F. "Nickle- 
Iron" spillproof, leak- 
proof, last forever. Can 
be charged 100,000 times 
if necessary, or left dis¬ 
charged for any time. 3 
A.H. l!6v. Size 316" x 1". 
Couple together for any 
voltage. Terrific for spot¬ 
lights, rifle shooting, 
lamps, bells, flash equip¬ 
ment, etc. 
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LISTENING AROUND THE WORLD 


Art Cushen’s month/y report on 
long-distance short-wave, television 
and broadcast band reception. 


CSSB Transmission From Hilversum 

Test transmissions on the new compatible single side band technique 
are at present being carried by Radio Nederlands in Hilversum in an 
attempt to reduce interference and increase signal strength. 


transmissions to Australia. The station on 
both its frequencies, 9540 and 6080 Kc, 
is suffering from some interference in 
Sydney, reports Mr R. Valentine, from the 
Siberian relay of Radio Moscow on 9540 
and the VOA in Honolulu on 6075 Kc. 
The present transmission schedule is: 

To the Pacific 

1700-1945 G.M.T. 9540, 11780 Kc 

2000-0545 15280 

0600-0845 9540, 11780 


2000-2230 

2245-0545 

0900-1145 

0815-0845 


To Aust 


11780 

15110 

6080, 9540 


To Antarctica (Sunday) 
6080 


'T'HE tests on CSSB (compatible single 
A sideband) on 1542Kc seem to indicate a 
better signal-to-noise ratio and less inter¬ 
ference. If adopted on a large scale, the 
use of CSSB could offer some relief from 
the congestion on the short-wave bands 
because of the drastic reduction in the 
bandwidth occupied by stations using the 
system. 

The normal station transmits a carrier 
wave, with sidebands containing the modu¬ 
lation extending symmetrically on either 
side. With stations crowded together, the 
sideband energy from each transmitter tends 
to overlap that from neighbouring channels, 
so that mutual interference occurs. The 
trouble can be minimised but not eliminated 
by using selective receivers, which accept 
only sufficient bandwidth to include the 
wanted carrier plus its sidebands represent¬ 
ing audio frequencies to about 4000cps. 

With CSSB one sideband is eliminated 
and extra energy is concentrated into the 
remaining sideband, the effect being that of 
a powerful signal concentrated into a nar¬ 
rower bandwidth and, therefore, offering 
less interference to neighbouring trans¬ 
missions. 

Although CSSB does not offer all the 
advantages of true single sideband sup¬ 
pressed carrier transmission, it does have 
the very decided advantage that it can be 
received satisfactorily on a normal receiver. 

According to Radio Nederland, tests will 
continue, offering listeners the opportunity 
to note any advantages in signal strength, 
freedom from interference and reduced 
fading problems. 

TARAWA TESTING ON 6055 Kc. 

According to cable advice from Radio 
Tarawa, Gilbert and Ellice Islands station 
VTW2, is testing on the new frequency of 
6055 Kc. The station has been using 6050- 
Kc for some months but, following a sug¬ 
gestion from the writer, they have decided 
to move to the new channel in order to 
avoid the interference from HCJB using 
6050 Kc. The transmission on 6055 is in 
English on Thursday from 0730 to 1030 
G.M.T.; the same program is on VTW on 
medium wave, 844 Kc. 

The transmissions are on the air in the 
local Gilbertese, from 0430 to 0600 hours 
G.M.T. daily except Thursday and Saturday. 
Radio Tarawa would be pleased to hear of 
reception on this new frequency. It is ex¬ 
pected that JOZ Tokyo commercial station 
on the same channel will cause some inter¬ 
ference but reception should be better than 
when, on 6050 Kc. 

OUAGADOUGOU SCHEDULE 

Details on the verification and the 
schedule of the Upper Volta station, Radio 
Ouagadougou has been sent to us by John 
O’Sullivan of Macleod, Victoria. The 
station schedule is: Sunday to Thursday, 
0600-0800, 1200-1400, 1700-2300; Friday, 
0600-0800, 1200-2300 and Saturday, 0700- 
2300. The station uses the medium wave 
channel of 1439 Kc, and on shortwave 
4815 and 645 Kc. The station has programs 
in French and English as well as 13 verna¬ 


cular languages spoken by the native 
listeners in the Upper Volta region. The 
station confirms reception of the report 
with a card which shows a map of Africa 
and the area of Upper Volta in relief. 

WIBS ON 11895 Kc. 

Signals from the Windward Island Broad¬ 
casting Service at St. George, Grenada, is 
providing good reception for its low power, 
on 11895 Kc. The station has now been 
heard for its full transmission 1959 to 
2145 G.M.T. The station sign-on is followed 
by the B.B.C. news at 2000; then follows 
music programs to sign-off at 2145 G.M.T. 
The station sign-off announcement states 
that it is on the air on this frequency only 
from Monday to Saturday, and the trans¬ 
mission time is given in Atlantic Standard 

11 Notes from readers should be sent to !! 
| ARTHUR CUSHEN, 212 Earn Street,;; 
<! Invercargill, N.Z. All times are in Green- <1 
;; wich Mean Time and all frequencies in ! | 
; > kilocycles. To convert GMT to local; > 
!; time, add 8 hours for Perth, 10 hours <[ 

for Sydney and 12 hours for Wellington J| 
<1 time. <> 


Time, which is 4.59 p.m. to 5.45 p.m. in 
the Windward Islands. The station verifies 
with a card, pink in colour and with full 
details of schedules and frequencies which 
are in operation. Reception of the station 
sign-on is reported by Brian Clark of Levin, 
N.Z., and sign-off has been heard by Jim 
Paris of Adelaide, South Australia, and at 
our own listening post. Note, as we go to 
Press the frequency of 11895 has been re¬ 
placed by 15085 Kc. 

RADIO NEW ZEALAND SCHEDULE 

The present schedule of Radio New 
Zealand came into operation on March 1, 
and has madd use of 6080 Kc in its evening 


The session for the short wave listeners, 
Arthur Cushen’s DX World, is broadcast 
on the first Wednesday of each month at 
0640 and 1030 hours with a repeat the 
following Sunday at 0100 hours. The next 
sessions will be on Wednesday, June 3, 
with a repeat on Sunday, June 7. 

MELBOURNE DX SESSION 

The Radio Australia session “DXers Call¬ 
ing” is now on its winter schedule, and can 
be heard from Radio Australia, Melbourne 
and conducted by Graham Hutchins on the 
following schedule: 

SATURDAY 


G.M.T. 

Kc. 


2200 

15240 

Japan and 

North Pacific 


SUNDAY 

0530 

17820, 15220 

Africa 

0715 

11710, 9570 

British Isles, 

South Pacific 

1045 

11810, 9580 

Japan (in Japanese) 

1300 

9580 

North America 

1445 

9580, 7220 

South Asia 


MONDAY 

0215 

17840, 15220 

North America 


PHOTOGRAPH CONTEST 

Radio Australia is at present conducting 
a photo contest; the photo must show the 
listener or with his family, listening to the 
radio. The station is offering several prizes 
for the best photographs and the most 
unusual location. The contest closes on 
June 30, at Photograph Contest, Radio Aus¬ 
tralia, Melbourne, Australia. 

It is presumed that Radio Australia wishes 
to follow the idea of Radio Japan in 
featuring the photographs of their listeners 
in various parts of the world, and publishing 
them in the station's program guide. 


BROADCAST BAND, TELEVISION DX 

AUSTRALIA.—Frequency changes have of this type but, in North America, hun- 
been made in Western Australia, and the - dreds of such stations operate. Due to the 
proposed station 6CA Canavaron, which fact that nearly 4,000 stations operate on 
was scheduled to operate on 6.60 Kc, has the broadcast band in the United States, 
been now heard on 720 Kc^The station on it is necessary because of interference to 
720 Kc operated also by the Australian operate many for daylight hours only, so 
Broadcasting Commission, 6GF at Kal- hundreds of these so-called “daytimers” are 
goorlie has moved to 660 Kc. Though only on the air from sunrise to sunset. Many 
of low power, 6CA has been heard on have power up to 50,000 watts, but close 
720 Kc signing off at 1605 hours G.M.T. down at sunset so as to lessen the inter- 
Two other West Australian stations have ference to other stations which have a higher 
made frequency changes, the commercial priority use of the frequencies. In New 
stations 6KG~Kalgoorlie from 860 to 980 Kc Zealand, the daytime stations are best heard 
and - 6AM Northam from 980 to 860 Kc. when they open the morning transmission, 
The Melbourne daytime station 3AK on from 1000 hours G.M.T. for those in Eastern 
1500 Kc has increased its power to 5,000 North America to 1400 for the stations on 
watts and this, with a new 175-foot tower, the Pacific coast; in all cases, it is necessary 
has given the broadcaster much wider cover- to have darkness from the transmitting to 
age; in New Zealand, it is possible to hear receiving point. 

the station at 1900 hours and again at INDIA.—A verification letter from the 
0800 G.M.T. Daytime stations are unusual All India Radio station at Siliguri states 
in Australasia, this being the only station the station uses 20,000 watts on 1560 kilo- 
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SOUND PROJECTORS 

Cincvox Prefect 16mm in good 
working order. 240v operated, 
complete with speaker and ampli¬ 
fier. 

£47/10/- 

CIRCULAR SLIDE RULES 

3V4tn diameter. Will do the 
same work us the convenlioncj 
slide rule. Instruction book In¬ 
cluded. 12/6 each. Post 1/-. 

FIBRE PULLEYS 

American (Ball Bearing) I*V«ln 
dia. 'jin shaft 30/ doz. 1 Vain dia. 
'.jin shaft 

42/- a doz. 

Add Postage. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Len* lin Focus, lViin diam. 
1 Lent 1 11/ 16in Focus, lV4in 

diameter. 

1 Air-spaced Lens, lV^in dlom. 
1 Filter Lens, l Graticule, 
1 lampholder. 

18/6 each 

Port., N.S.W., 3/-! Interstate. 4/-. 


HAND 

MICROPHONES 

With Press-to-Talk switch. 

9/6 each 

Post. N.S.W., 2/6. Interstate, 3/-. 


MOTORS 

v 24 Volt d.c. 

Vi h.p. £5/15/-. 

Ideal for Winches, Boats, etc. 

ELGIN (r WALTHAM 
POCKET WATCHES 

Ex VS.A. NAVY. 

Perfect condition. 

£4/10/- each Post 3/6. 


PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can he con¬ 
nected together on single line. 
Complete with ‘/ 2 -mile wire. 

£11/10/- pair 

(l TELEPHONE SETS) 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
elation. 


VAN RUYTEN 
INVERTERS 

I2V D.C. in at 10A. 140 V.A.C. 
out at 100W. 50 cycle. Ideal Ham 
Mobile. Caravan, boat, etc., for 
running 240 V.A.C. appliances off 
12 V.D.C. Radios, Recorders, 
Sewing Machines, etc. Cost £40. 
Special. £18/15/- each. 

10 CHANNEL VHP 
TRANSCEIVER 

Type* TRI934 AND TR1933 
100-125 Me/*. 125-150 Me/*. 

28 Volt DC operated. AM Single 
Cr>*tal lock* both Tx and Rx on 
came channel. Complete with 
genemotor 

£16/10/- 


BUCKMAN 11" 
FAN 


EXHAUST 


75 V.D.C. Vi h.p. 1400 r.p.m. 
motor cast aluminium housing 
length 24in £7/15/. 

BUBBLE SEXTANTS 

Mark 9, £4/15/. Complete with 
carrying case. For aircraft, marine 
use, etc. 


POWER SUPPLY 

240v AC in 12v DC out 300mA, 
30mA at 160 volt. Ideal for 

Tcs,cr - £3/15/0 


WALKIE TALKIES 

Nine Transistor 27.24 m/cs. com¬ 
plies with P.M.G. Regulations. 
Range V/i to 5 miles. Dim. 6in x 
3in v lViin. 3 month's guarantee. 

Only £49/10/0 
for set of two 

Post N.S.W. 7/) Interstate 9/6. 

SWITCHBOARD 

FRAMES 

Steel, ex P3f.G. 

Height 45'in x 27in x 344n, make 
Ideal Test Bench. £5 each. 

Height 68in x 25in x 401a, £7/10/ 
ca. 5/ cartage to rail. 

Freight payable at nearect attended 
Rly. Stn. 

NIFE CELLS 

1.2 Voll fully charged. 4in x 3in 
x lin 4 AH. 

10/- each 

Post N.S.W.. 2 6. Interstate 3 6. 
2.4v 6in x 2in x 2‘/» 10 A.H. 25/. 
1.2v. 8 x 4 x 2!n 25 A.H. 39/6. 
Post. N.S.W., 7 ; Interstate 9/6. 


VALVES 
BRAND NEW 

IN CARTONS 
Special discount for quantity 


6SN7GT 

9/6 

6J5 . , . 

4/6 

89 

10/ 

6Y6 . . . 

10/- 

6Q7 

7/6 

6X4 . . 

10/. 

I2SA7 

126 

6SA7 . . 

10/- 

6H6 

4/6 

6CS , , , 

7/6 

80 

12/6 

6F8 . , . 

7/6 

41 

12/6 

6N7 . . , 

10/. 

5U4G 

9/6 

6R7 . . . 

5/- 

77 

10/ 

6L7 . . . 

8/. 

VR150-30 

10/ 

7L7 . . . 

5/- 

5CP1 

39/6 

5678 . . 

2/6 

5FP7 

27/6 

QQEO4/20 


EF50 

3/6 


50/- 

6U7 

7/6 

12SK7 

5/ 

VR103 

5/ 

VR1120 

. 5/ 

VH120 

7/6 

V R118 

7/6 

1L4 

10/ 

CV65 

2/6 

717A 

7/6 

6R7GT 

5/ 

K4C 

10/ 

6A6 

5/ 

884 

17/6 

VT4C 

7/6 

10 , . , 

10/. 

AU5 

10/ 

5Y3 . . . 

12/6 

VU120 

10/ 

6AC5 . . 
6C4 . . . 

«/. 

5/- 

VR116 

10/ 

6AG5 . . 

6/« 

U52 

7/6 

6J6 . . . 

5/. 

957 

5/ 

C.R.O. Tubes 

suit flying 

spot 


Scanners. 

3” CV2184 . 22/6 

5” FP7.27/6 

PLEASE ADD POSTAGE 
ON ALL ARTICLES. 


30 Power Coated Lens. 
Brand New. 



TELESCOPES 

M > *9. with Tripod 

£4/17/6 


60 magnification with 
60mm coated objective Lena, 
with Tripod- 


£17/10/- 


As Illustrated. 

Post.: 9/6; Interstate, 11/-. 


M I 60, with Tripod 

£8/19/6 

40 S 40 room fociutnc. 
with tripod 

£13/19/6 

Port 9/6, Ini. 12/. 


COMPLETE STATION 
Transmitter type 153 
300 Watt 

2 to 20 m/cs. World range. 240 
volt operated. Matching receiver 
type AJVR101, 2 to 25 m/cs all 
complete with microphone, cables, 
aerials, instruction book and all 
spares tested. Cost £2,500. 

Sell £250 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw, lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5 r /r including 100, 360, 
560, 750, 15K, 22K, 27K. 100K, 
180K, 220K, 560K. 820 K. ohms. 
Usual price 4/ each. 50 assorted 
different values for only 37/6. 
_ Post 1/6. 


IGNITION ANALYSER 
Easily modified to 5in CJLO. 
240v operated, new and com¬ 
plete with Instructions, £45 or 
Kit of parts, all new with in¬ 
structions and circuit, £22/10/. 
Dimensions 19in x 9in x 6 Vain. 


THEODOLITE 

Cooke Troughton and Simms. Lon¬ 
don. Microptic. Tested. Complete 
with Tripod and Staff. £137/10/. 


Head and breast sets with cord 
and plug, brand new . . 17/6 

Telephone .Magneto* .. .. 12/6 

Telephone magneto bells . . 10/- 

128 lets less valves and Xtnls. 
2/4.5 Me/« transceiver .. £5 

GENEMOTOR, 6V Input, 400V 
at 375 M/a output £5/15/- 

Electro Pneumatic Rums, up to 
351b sq. in. Small . . 55/- 

Large. £3/17/6 

Dynamic headphone and micro¬ 
phone sets. 25/-, 

50 M/a Meters, 3tn, flush mount¬ 
ing .27/6 

Bowden Cable I/- per yard 

300 OHM TV RIBBON . . 1/ yd. 

CHOKES, 9H, 60 mA 9/6 

7.5H, 60 mA 9/6 

5H 1.5 A 30/- 


3000 TYPE RELAYS 

P.M.G. I Ohm—2.000 Ohm 
Coll*. 12/6 each. 


TELEPHONES 

Sound Powered. Can be used o* 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Poets 2/6i Interstate, 4/-. 


VIBRATORS, 6 and !2v. 7 and 
8-plo. .. .. 7/6 each. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 

P.M.G, TYPE PHONE PLUGS 
AND JACKS.4/6 pr. 

AUTO TRANSFORMERS. 240 to 

no volt. 500W, £10 

3.000W.£17/10/- 

UNISELECTORS, 4 BANK 
HOMING TYPE.30/- 

INVERTERS 27v-80v 2KW 2000 
eyes. 

INVERTERS, 26v-115v 2KW 400 
cycle.£4/15/ 


EARPIECES 

High Impedance crystal, suit tran¬ 
sistor radios, crystal seta, rtc 
With plug. 

Only 9/11 

Port 9<L 

binoculars” - 

PRISMATIC Coated IrttMA. 
Brand new. Complete with case. 

8 I 30 .. £9 15 0 

7 x 50 .. .. £13 5 0 

10 x 50 .. £13 15 0 

12 x 50 .. £14 5 0 

Post.: N.S.W., 7/-i Interstate, 12/-. 
SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

"ASTRONOMICAL” QUALITY. 

General and Marine 

Use 

4 x 40 Genuine HANDLEY. 
Cost £30. Our Price . . £3/5/. 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 

Our Price . €4/18/6 

15 x 40 variable Power Otway. 
£7/15/- 

Freight payable at nearest 
attended Railway Station. 


LENSES 


Achromatic. Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality. 

Make your own telescope or Ions- 
focus Camera Lens and save many 
pounds. 

Diam. Focal Length. 

2‘/ain 28in. £6/15/ 

2 Vain 36in. £6/19/4 

2«/ain 48in. £7/5/ 

3in 36in.£16/10/ 

3in 48in.£ 17 / 10/ 

Post 3/3 extra. 


RECORDING TAPES 

SCOTCH BRAND 
EX WOOMERA 
SLIGHTLY USED. 
PERFECT ORDER. 

Can be used for home video, tape 
recording equipment, etc. 

2,400ft 12in Reel ‘^in Top Grade. 
Cost £75. Our Price £3/15/ roll. 

Post 7/s Interstate 9/6. 

ALso same in ‘/4in. Ideal for pro- 
fessionai quality audio recording. 
1200ft 7in reel «/4ln 27/6. Post 1/2 
600ft Sin reel ‘/ain 16/9. Post 1/2 
200ft 3in reel */4in 6/6. Post 1/ 


PARABOLIC REFLECTORS. 20- 
INCH DIAMETER £2/17/6 

DURAUUM TUBING. ‘/4in diam. 

I/, per ft. 

TRANSFORMERS. 240 volt Input. 
425 Aside 100mA . . .. 32 6 

2.5v at 1.15 A.25/• 

2.5 2500 INS.25/. 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 
H0v, 5.35 A.£5 

SELSYN MOTORS MAGSLIP 
Mk. II.52/6 ea. 

No. 19 2-way radios, complete 
with hand set. power suppl>. 
leads, etc.. £12/10/.. 

Meggers, bridge type, complete and 
tested.£37/10/.. 

SPECIAL lucky dip valve offer. 
12 new valves in cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M/A. With 12V fynchron- 
ou* vibrator . . 30. - 


DE1TCH BROS. 

70 OXFORD ST.. SYDNEY 


Between Crown and 
Riley Street*, C Uy* 


SORRY NO C.O.D. 
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cycles. The station was heard late last year 
at 1530 hours G.M.T. when they relayed 
the news in English from Delhi. The station 
at Siliguri is located in the state of West 
Bengal, and is about 50 miles south of 
Darjeeling, the Queen of the Hill stations. 
The broadcasts of many All India Radio 
stations can be heard at 1530 hours and 
the latest to be received is on 1250 Kc. 
The station engineer of the new Siliguri 
also sent a list of the Government of India, 
All India Radio stations of which 47 are 
now on the air. The new one on 1250 Kc 
is located at Sangli, but the power is not 
known. 

TELEVISION.—The increasing number 
of privately operated repeater stations in 
New Zealand, which have been licensed 
to relay the NZBC television programs into 
areas not yet covered by NZBC, has been 
listed by one of our readers, Jim Johnstone, 
Hastings, N.Z. These translator units are 
operated by private non-profit organisations, 
and will give way to permanent repeater 
stations operated by the New Zealand 
Broadcasting Corporation as the growth of 
television reaches the smaller cites. Tele¬ 


vision licences in New Zealand have passed 
the 150,000 mark and now more than 21 
per cent of the homes have television 
installed, as against 9 per cent at the end 
of 1962. Programs are commercial, except 
on Friday and Sunday, when non-commer¬ 
cial transmissions take place. Hours have 
been extended from 5 p.m. to 11 p.m., 
and on Friday and Saturday to midnight. 

At present, eight television translators are 
in operation, on Channel 5, New Plymouth, 
on Channel 6, Tauranga, Manawake (Bay 
of Plenty), Rotorua, Taupo, Hawkes Bay, 
Nelson and Blenheim. Two other translators 
at Wanganui and Foxton have closed down 
after Wharite on Channel 1 came into 
operation. The frequencies for New Zealand 
television channels are: 

Channel 1 44-51 Me 

Channel 2 54-61 

Channel 3 61-68 

Channel 4 175-180 

Channel 5 182-187 

Channel 6 189-194 

Channel 7 196-201 

Channel 8 203-208 

Channel 9 210-215 


FLASHES FROM EVERYWHERE 


FINLAND is a country which most 
listeners find difficult to tune but the 
session for the short wave listener from 
Helsinki, has been providing fair re¬ 
ception. This transmission of one hour’s 
duration is heard on Saturday from 
1130 to 1230 GMT, and on two fre¬ 
quencies 11805 and 9555 Kc; the com¬ 
plete transmission is in English. 

BANGUE in the Central African Republic 
is reported by the members of the Bene¬ 
lux DX Club to be received at good 
level, according to the club’s session on 
Radio Nederlands. The Central African 
Republic is heard on 5035 Kc. The 
station is reported as being heard from 
0430-0530; it has African music from 
0430 and at 0508 on Wednesday the 
station has a program of English 
lessons. 

BOLIVIA is best received on the trans¬ 
missions of the gospel station CP38 at La 
Paz, the station using the slogan “La 
Crox de la Sur;” and the station uses 
9440 Kc and is heard around 0300 
GMT. The station also has a 60 metre 
band channel of 4985 Kc and, on this 
frequency, they have English at 0245 
GMT. This is a “possible” for recep¬ 
tion in our mid winter. 

NIGERIA continues to test the new 100 
Kw. transmitter and on 11900 Kc is 
being heard with a news bulletin in 
English at 1800 hours GMT. The program 
is also carried by a relay on 9695 Kc, 
but interference is severe on this fre¬ 
quency. 

ANDORRA has been observed on 5995 
Kc, with the programs of Radio Andorra; 
this is a move from 6195 Kc. The 
station has been heard at 2230 GMT 
with a program in Spanish for listeners 
in Europe. 

LEBANON station Radio Beirut has been 
noted by Jim Paris of Adelaide, using 
the new frequency of 11890 Kc in its 
service to North America. The station 
signs on at 2125 GMT and, on this 
channel, suffers some interference from a 
station of the Voice, of America on the 
same channel. The transmission time is 
2125 to 2230 GMT; this channel seems 
to replace 15295 Kc as scheduled for 
this service. 

AUSTRIAN Radio in Vienna in its present 
schedule has some changes in the fre¬ 
quencies reports Arthur Harris of Mel¬ 
bourne to Radio Australia DX Session. 
The service to South America 1900-0100 
Monday, Wednesday and Friday is on 
15240 Kc; to Japan, 0500-0700 15435 Kc, 
0700-0900 on 17855 Kc; Australia and 
New Zealand, Monday, Wednesday and 
Friday 1200-1500 on 15115 Kc; to India, 
Indonesia 0900-1200 using 17875 Kc. 

RANGOON with the programs of the 
Burma Broadcasting Service, is now using 
two frequencies for its English trans¬ 
mission; news is at 1500 GMT and the 
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sign off is at 1600. The station uses the 
two frequencies of 6035 and 5040 Kc. 

DJAKARTA’S transmission to Australia and 
New Zealand has left the frequency of 
9860 Kc and is now using 9585 Kc 
from 1100 GMT, with English news now 
on opening of transmission instead of 
1115 as in the past. The external ser¬ 
vice from Djakarta uses 9585 2330-0100. 
C900-0930 and 1100-1600. Other English 
news sessions include one at 1430. The 
home service from Djakarta is now on 
9770 as well as 6045 and the new 
channel of 6020 Kc, reports Los Angeles 
listener August Babli; these outlets are 
operating from 1000 to 1700 hours 
GMT. 

SOUTH AFRICA is heard with news at 
0430 GMT on 6150 and 4945 Kc; also 
at 0500 and 0600 on 9525 Kc with best 
receotion in Los Angeles on 9525 Kc. 

ARGENTINA station Radio Nacional, 
RNE, from Buenos Aires is now broad¬ 
casting as follows: to Europe 1900-2300 
on 6090, 11710, 11780 Kc; Spanish is 
at 1900, German 2000, Italian 2100, 
French 2200, English from 2300 to mid¬ 
night GMT. Eastern North America 
2400-0200 in Portuguese, 0100-0300 in 
Spanish on 9690: 0300-0400 in English 
6090. 9690, 11780; Western North 

America 0400-0600 in Spanish and 0600- 
0700 in English 6090, 9690 and 11780 Kc. 

RED LION Pennsylvania station WINB 
recently made a frequency change to 
11795 Kc and is giving good reception. 
The station’s letter box session Mail Call, 
is heard on Saturday at 2130 GMT, 
when announcer Bob Berry reads the 
letters from listeners from all over the 
world. WINB is also still using 17720 
Kc from 1700 to 2000 hours GMT, and 
is on 11795 Kc from 2000 to 2300 
hours. 

COLOGNE recently used the frequency 
6075 Kc for its service to Australia and 
New Zealand in the mornings; it has now 
commenced to operate on this frequency 
for its service to North America from 
Deutsche Welle, the Voice of Germany. 
The English period from 0500 to 0540 
is now carried on four frequencies, 6075, 
6145, 9575 and 9735 Kc, all frequencies 
providing good receotion. 

CANADIAN station CFCX, is reported on 
6005 Kc as again being active. This 
station is a relay of the oldest station in 
North America, as CFCF was licensed in 
1919 and operated by the Marconi 
Company. The short wave relay com¬ 
menced in 1930. VE9DR was the call, 
which was changed to CFCX in 1936; 
in the same year the station increased its 
power to 500 watts, using a lazy-H 
antenna. The address of the station is 
CFCX, 405 Ogilvy Avenue, Montreal, 
Canada, being the location of the studios 
of CFCF-CFCX. 

BRUSSELS is reported with the overseas 


“OXFORD” 

INSTRUMENT CASES, 
CHASSIS AND PANELS 


SPEAKER CASES 
Round 


SP.3 3in hole 

1 12 

6 

SP.4 4in hole 

1 15 

0 

SP.5 5in hole 

1 17 

6 

SP.6 6in hole 

2 5 

0 

SP.8 8in hole 

2 7 

6 

Plus 124% tax 


Oval 



SP.53 5x3 hole 

2 7 

6 

SP.74 7x4 hole 

2 17 

6 

SP.96 9x6 hole 

3 15 

0 

Plus 124% tax 



CRYSTAL DIODE NOISE 


GENERATOR Oct. 1963 


Case MC4 

1 5 

0 

Chassis and Plain 



Front Panel 

2 12 

6 

Printed Panel 

19 

6 

Engrave Panel 

2 10 

0 

Plus 121% tax 



PLAYMASTER 106 



Case 

2 15 

0 

Chassis 

2 8 

6 

Printed Panel 

19 

6 

Engrave Panel 

2 10 

0 

Dial Assemble 

1 15 

0 

Plus 25% tax 



MULTI METER, May 1963 


Case and Fittings 

5 0 

0 

Printed Panel 

1 10 

0 

Engraved Panel 

3 5 

0 

Plus 124% tax 




ALL GOODS PLUS FREIGHT 
SLIGHTLY HIGHER FROM 
AGENTS. 


Gerrard and Goodman Limited, 
192 Rundle St., ADELAIDE. 
8-0242. 

Homecrafts Tasmania. 

199 Collins St., HOBART. 
2-2711. 

Pakbar Pty. Ltd., 

38-44 Stone St., WEST PERTH. 
Tel. 28-2431. 

Martin De Launay Pty. Ltd., 
Darby St., NEWCASTLE. B4741 
Broadway Electronics Pty. Ltd., 
52a Keira St., WOLLONGONG. 
2-1402. 

D. Irvine and Co., 

401 George St, BRISBANE. 2-4310. 

Manufactured by: 

HEATING SYSTEMS 

PTY. LTD. 

97 MARRIOTT STREET, 
REDFERN, N.S.W. 
69-3764 69-7616 
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NEW 



LONG-LIFE TOOL LINE-UP 

for Easy Trimming, Easy Aligning. 


The newest, toughest injection moulding material, polypropelene, is used 
to give greater durability to these new JABEL tools. Assembly line tests 
prove they far outlast ordinary plastic tools. 


JABEL NO, 9- ■ ^ —J> 


WT9 —Phosphor bronze blade for the new WT9 —Screw driver blade of exact dimen- 
miniature, slotted-hole type transistor cores. sions for miniature transistor type with 

slotted cores. 


JABEL NO. 8 - -z:- ; - 


WT8 —At last! A hexagonal socket for WT8 —Hexagonal spigot for all hex. bore 

Philips trimmers. cores. 




and 


This New DE (double-end) tool made from 
high-impact polystyrene, with moulded-in 
non-ferrous tool-tips. 


C 


IP 


Ideal for all screw-adjusted trimmers. The Right Tool for all spade-end stem cores, 
slotted stem cores, etc. 


FROM RADIO SUPPLY STORES EVERYWHERE 


PRICE 

3 / - ea. 

^Tax Exempt / or from FACTORY DISTRIBUTORS 

WATKIN WYNNE PTY. LIMITED 21 Falcon Street, CROWS NEST, N.S.W. 


WHEN NOTHING CAN BE LEFT TO CHANCE 
AIPCOLtX 

SOLDERING TOOLS 

Are STANDARD EQUIPMENT in: 

ALL AUSTRALIAN ARMED SERVICES 

and many other Government and 
Industrial Organisations using the 
finest in radio and electronic 
apparatus. 

YOU can OWN, and your work will 
benefit by using, the 

VERY BEST IN SOLDERING TOOLS 

Made in Australia by: 

ADCOM PRODUCTS PTY. LTD. 

673 Whitehorse Road, Mont Albert, 

Victoria. Telephone 88-4351. 

Old.: T. H. Martin Pty. Ltd. Tell.: 2 1785-6-7. 

W.A.: C. L. Sedunary & Company Tel.:2t 2126. 

and all principal radio parts supply houses 



Illustrated: L64 3/I6in Bit 

Model in L700 Protective Shield 
Fitted with Accessaries. 


programs of Belgium Radio using the two 
frequencies of 9520 and 9760 Kc in 
French and Flemish. The service to 
Africa is on the air from 1830 to 2100 
hours G.M.T. 

CONGO station Radio Elizabethville is back 
in operation on 9540 Kc, and a report 
from Sweden gives reception at 1700 
hours. The station no longer carries the 
special United Nations programs at 1730. 
Radio UFAC in Elizabethville using 
4980 Kc has a program in English, 
“The World of Tomorrow” to 1700 hours; 
then follows a program in French. 

TANGIER station of Radio Morocco has a 
program in English for its listeners in 
Africa from 2030 to 2130; it is on 11700 
and 15110 Kc but has also been heard 
with the same program on 6170 Kc. The 
station generally verifies by letter and, 
though studios are in Rabat, the main 
transmitters are ip Tangier. Reports 
should go to the studios at Goya Street, 
Tangier. 

ALBANIA station Radio Tirana, now has 
its English transmission from 2000-2030 
and 2130-2200, on the medium wave 
frequency of 1088 Kc, as well as 7090 
and 9390 Kc. The new channel 9390 is 
used to replace 9667 Kc, and has been 
noted at 2000 G.M.T. 

PRAGUE in Czechoslovakia, in its service 
to Europe at 1900 G.M.T. in English, is 
using the new frequency 5930 Kc, with 
6025 Kc, in a 30-minute program. A 
further transmission at 0100-0155 to North 
America is too low in frequency for 
reception here. 

MEXICAN stations being heard include 
the XEUDS in Sonora, now on 6115 Kc 
to 0500 G.M.T.; XEHH on 11880 noted at 
0400 relaying XERH; XESC on 15205 Kc 
mixed with AFRS at 0200 relaying 
XEMC; XECMT on 6090 Kc has also 
been heard in North America at 2200 
G.M.T. 

RWANDA, site of the new relay station of 
Deutsche Welle in Cologne, Germany, and 
which has been heard in New Zealand 
at 2020 hours on 7260 Kc, is now in full 
operation. The present schedule is 0403- 
0735, 0955-1055 on 7225 Kc and from 
1555-2150 on 7260 Kc, relaying the pro¬ 
grams of “The Voice of Germany.” 

DAKAR, in the Senegal, continues to be 
well received in New Zealand on 5960 Kc 
from opening at 0600 hours, and has 
news in French at 0700. Reports from 
North America state reception is still 
good in that area from 0800 to 0900, 
but interference from VQ02 in the 
Solomon Islands is present in our re¬ 
ception area. 

CANARY ISLAND station at Santa Cruz 
is seldom reported, but information from 
North America gives reception on 7385- 
Kc at 2200 G.M.T. with popular music 
and announcements in Spanish. This 
should be a station possible to hear in 
our winter. The other Canary Island 
station on 7000 Kc Radio Atlantico is 
heard more frequently, but is a difficult 
station to verify. 

ETHIOPIA station ETLF in Addis Abbaba, 
using the frequency of 15435 Kc for its 
Radio Voice of the Gospel program, is 
on the channel in English from 1830 to 
close at 1925 G.M.T. The station also 
uses the channel of 9755 Kc, opening at 
1600 G.M.T. with interval signal of drum 
beats and then a program in Malgashe. 
Announcements in English are also given 
when opening and closing transmission. 

LAGOS, Nigeria, is reported to have its 
two new 100 KW transmitters on the air 
in normal scheduled operation after a 
long period of testing. The station uses 
the two frequencies of 11900 and 15250- 
Kc. The transmission is from 1400 to 
2000 with the slogan “The Voice of 
Nigeria” and the transmitters are located 
at Ikorodu. The station has a listeners 
mailbag at 1400 hours G.M.T. 

PORTUGAL in its English services, from 
Lisbon, is heard at new times, on some 
of its transmissions. The session to 
Europe 1800-1930 is on 6020 Kc; to 
North America 0200-0245 on 6025 and 
6185 and again 0345 to 0430 on the same 
frequencies; to the Far East 1315-1345 
G.M.T. on 17895 Kc. 
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TO CORRESPONDENTS 


When writing to us:— 

• Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

9 Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail, where such 
are called for. 


APPROPRIATE NAME 

A.G. (Herts., England) writes to say that 
the sound recordist for the B.B.C./TV 
program “Look” is appropriately named 
“Mr Voice.” 

Thanks for your letter and for the obser¬ 
vation. We hope that the gentleman con¬ 
cerned doesn’t mind! 

CALL SIGNS 

H.H. (St. Kilda, Vic.) asks why it is that 
amateurs are allocated the same letters 
as local broadcast stations. He also 
asks about the use of Morse Code on 
144 Me. 

Strictly speaking, amateurs would not have 
the same call signs, since the complete 
amateur call would be “VK—.” By the 
same token, mobile radiotelephone systems 
might use VH2 as a prefix to a similar 
letter group, and so on. Thus the position 
isn’t quite as illogical as you imagine. 
Regarding the use of Morse Code on 144 
Me, it can be used by an amateur who 
has passed the Morse examination. Amateurs 
are currently agitating to have the privilege 
extended to others, so that practice can 
be had preparatory to going on to the 
lower frequency bands. We read with 
interest your remarks about your receiving 
system. 

ECONOMY RECORDER 

M.D.B. (Goulbum. N.S.W.) asks whether 

we have published an article describing 
an economy tape recorder. He has in 
mind something which would include 
a home-made deck and a commercial 
amplifier module such as we have used 
in recent “Handyman” record player 
projects. He would also like to know 
if we have described an audio mixing 
unit, possibly using transistors. 

Our only “economy” tape recorder to date 
was the “Tape Recorder No. 4” of July, 

1960, M.D.B., which used a B.S.R. deck 
and an amplifier having but three valves 
and a fluorescent indicator tube. If we 
describe a new unit in the future, it may 
include an amplifier module, but we doubt 
very much whether it would involve the 
construction of the deck itself. From past 
experience, the mechanical problems 
involved in deck construction are prohibi¬ 
tive, and rather unnecessary as small 
inexpensive decks are readily available. 
There have been quite a number of mixing 
units described in the magazine, but the 
last and most suited to simple home record¬ 
ing applications was the “Four Channel 
Mixer Unit” of December, 1961. To date, 
we have not described a transistorised mixing 
unit, and we have no plans for describing 
such a unit in the immediate future. Copies 
of both the July, 1960, and December, 

1961, articles are available through the 
postal query service, incidentally. 

NEWSPAPER CLIPPINGS 

A.B. (Mackay, Qld.) writes to comment on 
a number of matters mentioned recently 
in our columns, including education 

Radio, Television & Hobbies, May , 7964 


and training, FM broadcasting and 
television DX. 

We read your remarks with interest. Thank 
you also for the clippings from your local 
paper. They certainly give colour to items 
which receive only passing mention in other 
States. 

HEADPHONE STEREO? 

J.M. (Lower Hutt, N.Z.) would like to see 
us describe a transistor stereo amplifier 
for use with high-quality stereo head¬ 
phones. He feels that such an amplifier 
would not present as many problems 
as one intended to operate loudspeakers. 
We must admit that it hadn’t occurred to 
us to describe a transistorised version of 
our Headphone Stereo Amplifier, J.M., but 
now that you have made the suggestion, 
we agree that it might be a very good 
idea. We will certainly add it to our list 
of “ideas for future projects,” and will 
examine the situation at the earlier oppor¬ 
tunity. 

BASIC TV COURSE 

J.W.T. (Nelson, N.Z.) compliments us on 
the current “Basic Radio Course,” and 
suggests that we follow it with a “Basic 
TV Course” presented along the same 
lines. He feels that such a series would 
be welcomed by many readers, parti¬ 
cularly those in places where television 
is a relative newcomer—such as New 
Zealand. He also suggests that an 
improvement to the present series might 
be to provide a larger inner margin 
to ease binding the pages into book 
form. 

At this stage, J.W.T., the Basic Radio Course 
still has some months to run and we can’t 
be too dogmatic regarding a possible sequel 
along the lines you suggest. We would very 
much like to run a course on television, 
but it would depend, to a large extent, 
on the demands of the other sections of 
the magazine. Tutorial articles of this type 
are quite “voracious” in terms of staff time 
and effort, particularly when they are on 
an “every month” basis. We learned this 
the hard way when a series of staff crises 
forced the ultimate discontinuance of our 
last revised course on television. Incidentally, 
a few of the articles in this latter are 
still available through the query service. 

Your suggestions regarding special place¬ 
ment and a wider inner margin for a 
possible TV Course has been noted. How¬ 
ever, it would involve non-standard setting, 


a wastage of space and layout problems, 
while it is doubtful whether the punched 
pages would be very suitable, as they stand, 
for filing. That is why we have arranged 
the pages in the present course so that 
they can be pasted on to stouter paper for 
assembly into a complete book. 

Many thanks, however, for your interest 
and compliments. 

CUSS B AMPLIFIERS 

J. G. (Pcrramatta, N.S.W.) would like to 
know if we have published details 
of class-B amplifiers, and if so, when 
they were published. He is interested 
in both valve and transistor types. He 
also asks whether one requires a li¬ 
cense to operate a very low power trans¬ 
mitter over a distance of less than a 
hundred yards. 

We are not quite clear as to the type 
of amplifier you are interested in, J.G., 
although it seems likely that you are re¬ 
ferring to public address amplifiers. The 
only class-B P.A. amplifiers we have pub¬ 
lished have been transistor units, namely 
the “10 Watt Transistor P.A. Amplifier” of 
November-December, 1959, and the “30 
Watt Transistor Amplifier” of February, 
1963. We described a “10 Watt Class-B 
Modulator” using valves in December, 1959, 
which could be used as a P.A. amplifier 
with small modifications to the output cir¬ 
cuit, but we have not published valve P.A. 
amplifier as such. For the exact letter 
of the law regarding the use of very low 
power radiating devices, we would refer 
you to the Wireless Branch of the P.M.G. 
There are frequency and power limits with¬ 
in which “unlicensed” one-way devices such 
as wireless record players and cordless mic¬ 
rophones may be operated, but the P.M.G. 
have the exact details of these and should 
be consulted. Two-way communication is 
quite another matter. 

PHASE DISTORTION 

D. O’K. (Islington, N.S.W.) is unhappy 
about what happens to the relative 
phase of different audio frequencies 
in their journey through a typical re¬ 
producing system. 

It is certainly not hard to generate such 
doubts, to the extent that one is almost sur¬ 
prised when a recognisable tune emerges 
from the loudspeaker! However, we don’t 
feel that the position is quite as hopeless 
as you appear to imagine. Your letter has 
been put aside for discussion at the first 
available opportunity. 


RADIO, TELEVISION AND HOBBIES QUERY SERVICE 

T O assist our readers, “Radio, Television and Hobbies" conducts a technical query service. 
Conditions governing this service are set out below: — 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. 
Queries not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee. we will supply circuit data, as available, from our files. The 

amount of data available varies, but in no case can it include information additional to 
that a'ready published in the magazine. For complicated projects involving material extracted 
from more than one issue, an extra fee may be requested. As a rule, requests for circuits 
will be answered more speedily if they are not complicated by questions requiring the 
attention of technical personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters 

relating directlv to articles published in the maaazine. Answers will be given in note form 
and only so far as can be drawn from general knowledge of the relevant sublect. We 

cannot provide lengthy answers, undertake special research, discuss commercial designs or 
draw special circuits. Please note that the inclusion of an extra fee does NOT entitle 

correspondents to special considerations. 

(4) The Editor reserves the right to return query fees or to limit the scope of an 

individual reply where it is felt that a partial answer will be better than none at all. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working, but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blue prints cost 51 each. Original photographs of most projects are also available, from 
5/ for a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, “Radio, Television and Hobbies,” 
Box 2728. G.P.O., Sydney. 

(7) “Radio, Television and Hobbies'* does not deal in radio components nor will we 

debate the relative merits of competitive products. Prices and specifications of merchandise 
must be obtained from our advertisers. 

(8) Technical queries are not answered by telephone. 
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★★★*★★★★★★ PHONE 

lA3845 

136 VICTORIA R'D. MARRICKVIUE.SVDNiV.N SW 

EVENINGS & WEEKENDS PHONE XW5956 

636 KING STREET, NEWTOWN-LA7008 




WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and hori¬ 
zontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £4917'6 5-inch £5515'- 


PORTABLE RECORD 
PLAYER 

4-spced, 4 watt. 
Leatherette Cabinet. 

£15/17/6 


PAYMASTER 106 & 107 


<©'©c»ec>€>| 


Feb.-March R.TV and H. 

106 KIT SET 
£40/15/0 

Wired and Tested. £46/5/0. 

107 KIT SET 
£37/10/0 

Wired and Tested, £42/5/0. 
Electrostatic Tweeter and Network 
extra, £1/18/0 each. 

SPEAKER VENTED 
ENCLOSURES 

With 8 in. Twin Cone Speakers 
Fitted, 

£9/10/0 Each 


COLLARO STEREO 
TAPE DECK 

As used In R„ TV & H. 
stereo recorders. 

Also operates os 4-track monaural. 
Latest hi-fi Michigan heads. 

£36/17/6 


BSR 

4 Track Deck. 

May be used Mono or Stereo. 


£21/15/0 


NEW TRANSISTOR 
TESTERS 

Testa all types- P.N.P. and N.P.N. 

£5/12/6 

Post 5/. 


CITIZENS BAND 

27.240 Meg Fonet 102B 
10 Transistor Transceivers. 
Hi-Power. 240 MW. 
Range to 10 miles. 

£32-10-0 each 


MITY—AMP. 

5 Transistor Amplifier, 2 Watt 
Hi FI Output. 

6 or 12V input. 3 to 45 ohm output. 
Including; Connection cflagramatics 
for mono, stereo, P.A. and inter-corn 
use. 

£7/15/- 

Pack and Post 5/ 
Complementary Circuit, Encapsulated 
unit. Canadian manufacture. 

Parts for A.C. Power Supply 

Mono.£5 15 0 

Stereo. £6 5 0 


TRANSISTOR 

IGNITION 

Improve the Performance and 
Economy of your Car. 

Kitset for 6 or 12 V. Positive 
or Negative Polarity. 

£17/0/0 

Wired and Tested, £18/10/0. 
Installation and Electronic Tune-up 
if required, 

£2/10/0 plus Ports 


TV PATTERN 
GENERATOR 

R., TV & H, August Kitset, £8/10/ 
Wired and Tested .. .. £12/10/ 

Post 7/6. 


Resistance Capacitance 
Bridge 

R., TV & H. Sept, issue. 

Complete Kitset.£18/15/ 

Wired and tested.£22/15/ 


Send for full details on 
Radiogram Chassis, TV and 
Amplifiers 


AMPLIFIERS 

Public Address Range 
240v-AC 



MINIATURE PA. AMPLIFIER. 

15 WATTS OUTPUT. 
Mulfimach Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P, 
EL.84 output. £17/15/. 

30 Watt. As above EL34 P.P. 

£25/15/ 

40 Watt As above ELM P.P. 

£42/15/ 

50 Watt. Aj above ELM P.P. 

£47/15/ 

100 Watt As above KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANISFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost.. Ultra Linear output £21/15/ 
5/20. As above.£32/15/ 

BATTERY-AC 
OPERATION 

6 valve 6 v plus 240v-10 watt 

£27/15/ 

7 Valve 12v plus 240v-12 watt 

£29/17/6 

7 Valve 12v plus 240v-25 watt 

£35/17/6 


PHILIPS 
DISC JOCKEY 

4-speed Players. 

6V. D.C. 

Monaural Crystal. 

£4/17/6 

Stereo £5/17/6. 

Post. N.S.W. 7/6, Interstate 12/6. 



PLAYMASTER 3 

Using the new 6GW8 provides 4Vi 
watts per channel with an input of 
200Mv and Improved frequency re 
spouse, 150mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 


MULLARD-FERRIER 
R.P.M. TACHOMETER 

COMPLETE KITSET. 

£12/2/6 

Wired and tested, £12/17/6. 
State max. revs. Voltage. 
Cylinders. Polarity. 

Post. 7/6. 


i V u.t 

SV V 6 §1 

LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 
Provision for Crystal. 

An ideal TV Marker Generator. 

£16/15/- 

Posl. NAW, 7/6, Interstate 12/6, 



MULTIMETER 


20,000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10, 50, 250, 500, 1000. 
AC volts, 0, 10, 50, 250, 500, 1000. 
DC current 0.5uA, 0.25, 0.50mA. 
Resistance, 0.50K, O.Smeg., 5m eg. 
D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50,000 O.P.V. 

Ideal TV Test Unit 
Current Range to 10 Amp. 

£19/10/- 
MODEL K2 

2000 O.P.V. Sensitivity. 

Ranges as above except 50uA. 

£5/12/6 

Post. N.S.W. 3/6, Interstate 5/6. 

200H 

20,000 Ohm PER VOLT. 

D.C. Volts, 6 Ranges to 2500v. 
A.C. Volts, 5 Ranges to l,000v. 
Ohms, 2 Ranges. 

Current, 3 Ranges 50 uA to 250 
mA. 

Capacity D.B. Output, etc. 

£5/15/- 

100K 

100,000 ohms per volt. 

22 Ranges. 

£12/19/6 

SANWA 370 
4000 V.P.V. 

22 Ranges. A.C. and D.C. Current. 

2 to 1200V AC and DC to 12 Amps 


£13/15/- 


LATEST 

4-SPEED PLAYERS 

240Y A.C. Mono .. .. £5 15 0 

240V A.C. Stereo .... * 10 0 

Battery Mono. 9 15 0 

Battery Stereo. 10 15 0 

Battery Mono 45 r.p.ni. 

In Cabinet. 4 12 6 

Post. N.S.W. 7/6, Interstate 12/6. 


STEREO 

RECORD CHANGERS 

Best Known Makes, 4-Speed. 

£10/15/- 

Pos4. N.S.W. 12/6, Interstate 17/6. 
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PHONS 

LA 3845 

136 VICTORIA R'D. MARRICKVILlE.SyDNEy.N-8W 

EVENINGS & WEEKENDS PHONE XW5956 


636 KING STREET, NEWTOWN-LA7008 


PLAYMASTER 2 
STEREO AMPLIFIERS 

Push-Pull. 8 Watt, per Channel 
Bass and Treble boost and Cut. 
Wired and Tested. 

£31 

2.8in Dual Cone Speakers and 
Stereo. 4-speed Player 

ordered with this Unit or 
Playmaster 3. 

£13/10/- extra. 


WIDE RANGE G.D.O. 

R.TV. and H. Feb. Issue. 

KITSET £20/5/- 

Wired and Tested £26 5 0 





SERVICE STATIONS 
IGNITION ANALYSER 
OSCILLOSCOPE 


Simple to operate. Quick, accurate visual indication of condition, 
operation and Faults in spark plugs, coil points, condenser, gap settings, 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. 

Circuit, operating instructions, graphs and 
fault indications included. 


£51/15/- 


m 


GUITAR 

AMPLIFIERS 

10-Watt, Two-Channel, with Twin 
Cone Speaker. £25/15/. 

14-Watt. 4 Inputs. Bass and Treble 1 
Boost. 2 Twin Cone Speakers. 
£29/15/. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 


NEW 

ELECTRONIC 
MEGAPHONES 

Elccphone Transistor 
Loud Hailcr, Pis ol Grip Megaphone 

£7/17/6 

SOUND POWERED BATTERY 
Range 400yds. 

£8/15/- 

TRANSISTOR POWERED 

£29/15/- 

NATIONAL 

TRANSISTORED POWERED 
SHOULDER MEGAPHONE 

£25 

Range 800yds. 

Weight 71b. 

All complete with Speaker, Batteries, 

Microphone, etc. 

Pack and Post 12/6. 

;uiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiitiimj 

! WEEKEND - HOLIDAY - EVENING 
I DEMONSTRATIONS AT C0LLAR0Y 

I PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 


P.A. SPEAKERS 

8 WATT 

8in Units In Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

£6/15/- 

In Double Ended Flares. 
Duolateral Coverage. 

£7/5/- 

line Output Transformers to suit 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coil 16 ohm. 

£10/15/- 

15 Watt Rating. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£10/15/- 


Miimiuiiiimi 



1111 m m i m i it ....... m 1111111111111 m 11 m 11 it 11 i i m 11111111111111111111 m 1111111111 m 1111111111 m 11111111 (11 ii? 


BATTERY 

CHARGER 



35 WATT 

4 Channel. Bass and Treble Boost. 

3 Twin-Cone Speakers £52/10/ 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. 

£5/5/ extra on above models. 

14 + 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt -f 14 
Watt Reverb. 2 9x6 Woofer 

Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 

£81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 

4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speak¬ 
ers. Perfect reproduction on 20 
cycles. 


240 Volt A.C. Operation 

3 Rate 6v. I2v. TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A, 


STANDARD 

1 amp. 6V, 12V.£3/7/6. 

3 amp. 6V, 12V, TRC £6/12/6. 

4 amp. 6V, 12V, TRC £7/12/6. 
Post., N.S.W. 7/6, Interstate 12/6. 


DE LUXE 

1 Vi amp., 6v-12v .. . £4/17/6. 

3 amp.£8/7/6. 

4 amp. .. .. £9/17/6. 

6 amp.£10/17/6. 

10 amp. £13/17/6. 

Rail or Air Freight on. 


£72/17/6 


PLAYMASTER 
101 

This high performance basic 
amplifier kit, as described in the 
August issue of Radio, TclevLson 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested, £33. 

No, 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED, £12/10/ 

Complete Single Unit, including controls and anodised £ A3 / 1 n / 
control panel. Wired and tested. IV/- 



TRANSISTOR P.A. 
AMPLIFIERS 

12V Operation 
2 Channel input. 

W'ith Mixing 15V Output. 

15 Watt £27/15/- 
30 Watt £37/15/- 
50 Walt £42/10/- 
0 A.C. plus 12 VI) operation If 
required. £7 10 - extra. 



I. TV k H. 
STEREO 

TAPE-RECORDER 

MARCH-APRIL ISSUE. 1962 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel Cabinet to fit. 

£ 8 /-/- 

Wired and Tested. Complete In 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

4-TRACK MONAURAL 
PUSH-PULL 

Output 10 watt. 2.7 x 5 
Speakers. Recording Level 
Meter. 3 speed input for mic. 
and P.U. or radio. With 
mixing between channels. 
Bass and Treble Boost. 
Michigan Hi-Fi Heads. Com¬ 
plete with dynamic micro¬ 
phone. L.P. Tape. 



Transistor Portable 
TAPE RECORDER 

AIWA T.P. 50. 

Latest push button model. Complete 
with mike, batteries, tape, telephone 
attachment, induction loop. 

£21/17/6 

AIWA Dc Luxe 

T.P.701 6 transistor capstan drive. 2- 
speed. 2-track Hi-Fi quality. 

£49/17/6 

Post. N.S.W. 7/6, Interstate 12,6. 
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RADIO 


** AtHHHHt* phonb 

^ LA3845 

136 VICTORIA R'D. MARWCKVILIE, SYDNEV. NSW 

AND 636 KING STREET, NEWTOWN —LA7008 
EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD, BUS AT DOOR, STOP No. 42 


NEW VAR I ACS 

115v 50 cycle 5 Amp. 

1 Units, Provide Infinitely variable 
voltage, 2 to 260 at 5 amp. 1200 
watts. 

£7/10/0 Each 


NEW 

ALDIS LAMPS 

I1V SIGNALLING UNITS 
Ideal for yachts, etc. Also Spot 
Lamps, etc. In transport cases. 

£5/7/6 

Used. Good Condition, £1/12/6. 
Port. N.S.W. 7/6, Inter stale 12/6. 


Vibrator 

Power Transformers 

6V 300V 125mA .. .. £3 17 6 
12V 325V 125mA .. .. £3 17 6 


NEW VALVES 


6AM5 

..7 6 

5X4 

10/0 

6AM6 

..7 6 

6AK5 . 

. 17 6 

6AL5 . 

..7 6 

9006 . 

. 5 0 

6J6 

..7 6 

6AS7 . . 

. 12 6 

866A .. 

.. 15 0 

CK1013 . 

. 15 0 

813 ... 

£3/10/ 

EK32 . . 

15 0 

803 . . . 

. £3 

809 .. . 

17 6 

3A4 . 

.. 12 6 

EBC33 . . 

12 6 

84/6Z4 

.. 12 6 

6AG5 . . 

9 6 

4D21 £4 17 6 

EL91 . . 

10 0 

12C8 .. , 

. 12 6 

EF73 . . 

4 0 

1C6 .. . 

. 12 6 

EF72 . , 

4 0 

1J6 .. . 

. 12 6 

EC70 . . 

4' 0 

3B7 .. . 

. 10 0 

2C26 . . 

7 6 

3D6 .. 

10 0 

RK34 . . 

7 6 

304TH £1 10 0 

IN5 . . . 

7 6 

2050 

£1 

1C7 . . . 

5 0 

IK7 .. . 

. 5 0 

1Q5 . . . 

5 0 

6J5 .. 

. 9 6 

IM5 . . . 

5 0 

6J6 .. . 

. 10 0 

7C5 . . . 

5 0 

617G .. . 

. 7 6 

7W7 . . . 

5 0 

KTW62/6U7 7 6 

12A6 . . 

5 0 

1D5 .. . 

. 5 7 

6J8 . . . 

17 6 

6F6 .. . 

. 10 0 

6C8 . . . 

7 6 

EF37 .. . 

. 12 6 

VR65 . . 

5 0 

5U4G 

. 12 6 

12SK7 . . 

5 0 

SAG 7 .. . 

. 10 0 

IT4 . . . 

10 0 

VT502 

. 12 6 

6BM8 . . 

7 6 

IL4 .. . 

. 5 0 

12BH7 . . 

7 6 

6K6 .. . 

. 7 6 

12AU7 . . 

7 6 

AV11 

. 2 6 

6SN7 . . 

15 0 

6K7 .. . 

. 5 0 

6BL8 . . 

7 6 

12SJ7 

. 12 6 

6BX6 . . 

7 6 

12SL7 

. 12 6 

RL27 . . 

15 0 

6SH7 .. . 

. 4 0 

1616 . . . 

7 6 

47 .. . 

. 12 6 

5Y4 . . . 

10 0 

843 .. £1 10 0 

5X4 . . . 

10 0 

1629 .. . 

. 5 0 

2 A3 . . 

. £1 

1619 .. . 

£1 

807 .. . 

£1 

RK75 .. 

. 10 0 

5U4 . . . 

10 0 

723A 

£3 

866 .. . 

17 6 

VR75/30 

. 15 0 

6X5 .. .. 

7 6 

RK48A .. 

£3 

6SK7 . . 

12 6 

954 .. . 

. 3 0 

6SS7 . . . 

12 6 

VR105/30 
6AC7 . . 

. 15 0 
. 7 6 

CV 1136 . 

7 6 

2X2-879 . 

. 3 0 

CV 1133 . 

7 6 

6AJ5 . . 

. 5 0 

CV 1102 . 

7 6 

VR150/30 

15 0 

5Z4 

10/0 

6SA7, metal 7/6 

6SF7, metal 10/0 

12SJ7, metal 12/6 

6SG7, metal 10/0 

6N7 

7/6 

6F6, metal 

12/6 

6 AN 5 

12/6 

829B and 


CAT9 

5/5/0 

Socket 

2/17/6 

2 A3 

15/0 

6BY7 

7/6 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 
Standard 6.3 filaments. 

300 x 300v 40raA .... 19 

1960 5” CRO. £5 10 


150 x 150v 30mA .... £1 

225 x 225v 40mA .... £1 

124 V Doubler 300m .. £2 15 0 

130V Doubler 400m .. £3 5 0 

385 x 385, 100 mA .. .. £1 17 6 

300 x 300, 80 m A . . .. £1 12 6 

12v Vibrator, 200v 30mA 17 6 

240v, 32v, 40 watt .. .. £17 6 

6v to 240v 40-watt In¬ 
verter . £1 7 6 

12v to 24Ov Inverter £17 6 

145v Doubler. £3 17 6 

150v Doubler. £4 7 6 

220v Doubler 600mA . £6 15 0 

310 x 310V 170Ma .. .. £2/9/6 

110V Doubler 400 MA .. 2/7/6 



5 Ohm. 

£1 2 

6 


2000 Ohm. 

1 2 

6 


4000 Ohm. 

1 5 

0 


Crystal. 

2 15 

0 

6 

Stereo 5 Ohm. 

2 5 

0 


Stereo. Crystal . . 

2 17 

6 

0 

Low Impedance 

2 17 

6 

6 

American Lightweight . . 

12 

6 

0 

Australian DLR 

12 

6 

0 

Dynamig Earpieces, pr. 

4 

6 

0 

0 

Post 2/6 pr. 




VERTICAL AERIALS 

34ft 8 Section. 

£3/17/6 


NEW CR.O. TUBES 

3 API-906 . £17 6 

5BP1. £2 7 6 

CV112. 10 0 

VCR97. £1 17 6 

VCR511B. £17 6 

VCR 1570 . 10 0 


Inverter Transformers 

12V 240V 60 Watt .. £3 7 6 

32V 240V 60 Watt .. £3 7 6 

12V 240V 100 Watt .. £4 3 0 

32V 240V 100 Watt .. £4 3 0 

6V or 12V to 240V 40 watt 1 17 6 


RELAYS 

6V, 3-pole Miniature.13 0 

1700 SPDT. 7 6 

1300 SPDT. 7 6 

500 x 300 SPDT. 7 6 

12 volts DPDT, 5 amp .. £1 

12 volts DPDT.12 6 

lOOpf TX var. condensers .. 10 0 

100 to 300 pf 3000v. var. .. 10 0 
500 to 2500pf 750v. var. .. 10 0 
Hi-speed Polarised relay £2 10 0 
400 ohm.; .. 12 6 


Hi-lo Phono Transformer* .. 4 6 

Hi-voltage, Lead-thru Insulators 1 6 
each; 15/ doz. 


Multi-strand 4-core 

Cable, 


yard. 


0 

60pf with Vernier .. , 

.. £1 1 

0 

30pf. 


0 

Throat mikes, new .. 

.... 3 

6 


OIL FILLED 
CONDENSERS 

.9mfd 600V. 3 6 

2mfd 600V. 6 6 

lmfd 600V. 6 6 

4mfd 6O0V. 6 6 

4mfd 2.5K., £1 10 0 

lmfd 3000V.17 6 

.5rafd 5K, .1 5K. .1 3K AC 
.25 4K, J 2MK .. .. ea. 15 0 

4 mfd 3000 . 1 15 0 

2 mfd 3000 . 1 5 0 

1 mfd 3000 . 1 0 0 

CRYSTAL 

CALIBRATORS 

Good Order. 

£15/0/0 


£S 10 • 

£8 10 0 


GENEMOTORS 

Input Output 
12v 600v 300mA New 
12v 300v 350mA .. 

12v 1200v 200mA .. .. £6 10 0 

24v 250v 100mA New .. £2 0 0 

24v 34©v 200mA New ..£2 15 0 

24v 300v 250mA New .. £2 15 0 

12v 275v 110mA .. .. £3 15 0 


NEW HEADPHONES 


100 NEW ASSORTED 
RESISTORS 

Malnl, I.R.C., Vi, 1.1 Watt. 

04 Values. Vi ohm. to 10 megs. 

15/-, Post 2/6 

100 new assorted Condenser* 
Paper, Mica, Ceramic Metal cap. 
25 Values. 

15/. Post 2/6. 

WANTED 

Communications Receiver*. Test 
equipment. P.A. Gear. Large or 
Small surplus stock. Best prices. 
Call, write or phone any time. 


COSSOR 
DOUBLE BEAM 
OSCILLOSCOPE 

Tested. Good Order. 

£49/17/6 


TRANSISTOR POWER 
SUPPLIES 

12V Input. 300V 1 SOMA pin 150V 
Rectified D.C. output. 

Kitsct £9/17/6 

Wired and Tested £11/17/6. 
400v plus 200v 150 mA. 

£14/17/6 

Including Circuit. 

Post 7/6. 


NEW METERS 

10mA centre zero, 3 Vain, scaled, 
100-0-100mA. 300-0-300 mA. 

£ 1 / 10 /- 

10mA scaled 150-0-JJ0V. 

£ 1 / 10 /- 

0-l» amps, 0>500mA, 0-50 soft. 

£3 each type 

G.E.C. 3in Panel Mounting. 

0 to 50 mA. 

£1/7/6 


A.C. 


NEW 

D.C. METERS 


4” Paltt 
0 to 300V. 

£1/17/6 

0-60 Amp., 4in A.C., D.C. 

£1/17/6 

•-0-8 AMP Centre Zero 
2ta Moving Iron 

15 /- 


TELEPHONES 

Type F Magneto. 
Bell ringing calling. 

£4/9/6 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

Current Navy Receiver 
6 Band.40 K.C. to 32 Meg. 
Variable Selectivity. 2 R.F. 

2 I.F. Stages. Crystal Gate Band 
Spread. New Condition. Airtested. 
Realigned 240V A.C. Operation. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 450 K.C. to 30 Megs. 240 V. 
A.C. operation. Variable selectivity. 
Crystal filter. 2 R.F. stages. 2 I.F. 
stages. A late model receiver. Still 
in current use in Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
included. 

£55 

A.M.R. 101 

A.W.A. Version of National H.R.0. 
& A.R.7. 

£57/10/- 


YERNIER DIALS 

20-1 RATIO 

21n.£1/2/6 

2V*in.£1/7/6 

3in.£1/12/6 

Port 2/6. 


NEW 

COMMUNICATIONS 
RECEIVERS 
E.I.L. 401 

4 Band, 500Kc to 30 Megs. 
B.F.O. S. Meter. Noise Limiter, 
Band Spread. 240v Ac. 

£45/0/0 
E.I.L. 62 A. 

4 Band, Band Spread, Amateur 
Receiver. 9 Valves. 550Kc to 30 
Megs. B.F.O. S. Meter. ANL. 

£72/10/0 

LAFAYETTE HE 30 

550KC to 30 Meg. 

£72-10-0 


6" INDICATOR 
UNITS 

Crystal controlled E.H.T. 
Converts to 
Wire Band CRO. 

£9-17-6 


NEW ROTARY 
CONVERTERS 

160 watt, 50 Cycle. 

24v to 32v input. 

Output can be supplied 
for 50-110 or 24Ov 
as required. 

Suit radiograms, TV, Tape 
Recorders, Fluorescent Lights. 

£19/17/6 
12 VOLT UNITS 

As above. Metered with Field 
Regulator. 

Will operate TV SeU. 

£19/17/6 
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ELECTRONIC COMPONENT TESTS 
AND MEASUREMENTS, by 
Robert G. Middleton. First edition, 
published by Howard W. Sams and 
Co., Inc., of Indianapolis, In¬ 
diana, U.S.A. Soft cover, 81 by 
5i inches, 160 pages with numerous 
diagrams. 

The author sets out, in this publica¬ 
tion, to explain how the technician may 
better employ the test equipment at his 
disposal. This book describes simple, 
practical, and easy to perform methods 
for testing and measuring circuit com¬ 
ponents. Normal operation of a com¬ 
ponent is discussed only where neces¬ 
sary, and test configurations along with 
the test equipment needed are illustrat¬ 
ed. 

Where the test equipment is not avail¬ 
able, construction from some of the dia¬ 
grams given is not beyond possibility. 
Methods are shown for testing and meas¬ 
uring capacitors, resistors, coils, trans¬ 
formers, antennas, transmission lines, 
delay lines, valves, transistors and 
diodes. Also included are not-so-com- 
mon tests for thermistors, thyratrons, 
neon bulbs, and voltage-regulator valves. 

Some examples of tests and measure¬ 
ments included are: Heater warm-up 
time, tests of surge resistors, bilateral 
and unilateral resistors, zener resistance 
and negative resistance; switching tests 
for tunnel diodes, capacitance measure¬ 
ment, leakage resistance in electrolytic 
capacitors, power factor and distributed 
capacitance of coils. Interesting reading 
not only from the viewpoint of the tech¬ 
nician wishing to achieve maximum ver¬ 
satility of his test equipment, but also 
providing some intriguing constructional 
ideas. 

Our review copy came direct from 
the publishers. The American price is 
2.95 dollars. K.W. 


THE TRANSISTOR RADIO HAND¬ 
BOOK, by Donald L. Stoner and L. 
A. Eamshaw. First edition, pub¬ 
lished by Editors and Engineers 
Ltd., Summerland, Cali fornia, 
U.S.A. Hard cover, 178 pages, 9i 
by 6i inches. Very well illustrated 
with schematic diagrams and photo¬ 
graphs. 

While this book is primarily aimed 
at the radio amateur, the information 
contained in its pages will be of wide 
interest. The opening chapter of the 
book, titled “Inside Semiconductors,” 
deals very thoroughly with transistor 
theory in a manner that can be easily 
digested. This discussion starts with a 
refresher on atomic structures and guides 
the reader up to the point of transistor 
construction. 

The second chapter, “Audio Ampli¬ 
fiers,” explains circuit configurations and 
basic design data for transistors. In 
this section several practical examples 
of the transistor art are given and in¬ 
clude low and high power amplifiers, 
audio compressor and modulator cir¬ 
cuits. 

RF and IF amplifiers together with 
mixers, converters and oscillators are dis¬ 
cussed in chapter 3. Neutralisation, de- 
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tection and automatic gain control are 
also thoroughly dealt with, all in easily 
understood language. The closing pages 
of this chapter explains some of the 
mysteries of transmitter RF amplifiers 
and the modulation of these circuits. 

Semi-conductor receivers receive a 
prominent part in this publication, pro¬ 
viding, in all, 46 pages of interesting 
material. These receivers range from a 
simple crystal set through small 2, 3 
and 4 transistor sets to a full communi¬ 
cations receiver. The application data for 
crystal and mechanical filters is also pre¬ 
sented in this chapter. Of interest to 
amateur operators is the featuring of 
HF band converters together with con¬ 
verters for 50, 144 and 220 megacycles. 


The 1964 WORLD RADIO, TV 
HANDBOOK, 18th edition, pub¬ 
lished by O. Lund Johansen Ltd., 
Denmark, 266 pages, 6i- x 81 
inches. •» 

Following the mention of this 
very popular book in our February 
issue by Art Cushen we received a 
copy from the Technical Book and 
Magazine Company Pty. Ltd., 295 
to 299 Swanston Street, Melbourne, 
Victoria. 

They advise that the Australian 
price is 32/3, plus 1/9 postage and 
packing. 


Titled “RF Power Amplifiers,” the sec¬ 
ond last chapter attacks the problems 
associated with transistorised transmit¬ 
ters. Of interest to the single sideband 
amateur is the constructional data of 
both phasing and filter exciters with the 
piece de resistance a 40 metre SSB trans- r 
ceiver capable of 1 watt output, claim¬ 
ed to be capable of driving a 6BQ linear. 

The final chapter deals with power 
supplies, AC to DC, DC to DC and DC 
to AC. Altogether we found this book 
very interesting to read and have no 
hesitation to recommend it to our read¬ 
ers. 

Our copy came direct from McGills 
Agency, Technical Book Department, 
183-5 Elizabeth Street, Melbourne. Aus¬ 
tralian price £3/8/ plus 1/9 postage.— 
K.W. 

★ ★ ★ 

TELEVISION REPAIR MANUAL, by 
William E. Burke and Donald E. 
Herrington. Second edition, publish¬ 
ed by Theodore Audel and Co., a 
division of Howard W. Sams and 
Co., Inc., Indianapolis, Indiana, 
U.S.A. Hard cover, 504 pages, 7 by 
5 inches, well illustrated. 

The first two chapters of this book 
are devoted to the fundamentals of TV 
broadcasting, including the scanning sys¬ 
tem, frequency bands, signal compon¬ 
ents, camera tubes, synchronising and 
blanking generators, and sound transmit¬ 
ters. Chapter three discusses the tele¬ 
vision receiver in block diagram form, 
describing basically what each section 
does and how it does it. 

Television receiver location and adjust¬ 
ment and receiving antenna systems are 
also given detailed coverage, while an¬ 


other chapter describes symptoms, 
causes and cures for all types of tele¬ 
vision interference. 

Six additional chapters completely des¬ 
cribe the operation of individual receiver 
circuits. Included are RF tuners (both 
VHF and UHF), video circuits, synchro¬ 
nisation and automatic gain control, ver¬ 
tical and horizontal deflection, power 
supplies and sound circuits. The book 
also devotes space to colour television, 
alignment and test equipment. 

While the book is well written we feel 
that other standard texts available in 
Australia cover the same field, are tech¬ 
nically superior, and may be purchased 
at a comparable price. 

Our review copy came direct from 
the publishers. The American price is 
five dollars.—K.W. 


RADIO AND TELEVISION RE¬ 
TAILERS’ HANDBOOK, by Fran¬ 
cis X. Cams; Co-author Anthony 
Cams. Published by George 
Newnes Limited, Tower House, 
Southampton Street, London, 
W.C.2. 220 pages, in 81 x 5Iin. 

The author, Francis X. Carus, is 
managing editor of “The Dealer,” jour¬ 
nal of the Radio and Television Re¬ 
tailers’ Association in the United King¬ 
dom, and is backed by many years’ ex¬ 
perience as a management consultant 
and writer. The co-author, Anthony 
Carus, is a barrister-at-law of Gray’s Inn, 
London. 

Readers of the “Mullard Outlook” 
magazine will have had a prior glimpse 
of the contents of this book, from the 
recent articles by Francis Carus on sales 
staff training, stock control and account¬ 
ing. 

The present book, as the name im¬ 
plies, is directed mainly to those assoc¬ 
iated directly and indirectly with selling. 
Much has been written to provide tech¬ 
nical knowledge of radio and television 
for the serviceman but very little speci- 


NEW 1964 

HI-FI GUIDE 



KEITH WINSER'S NEW YEAR 
BOOK FOR BETTER LISTENING! 

Now you can know what records 
make a basic good library, how to 
know what is high fidelity equipment 
on the Australian market, testing 
methods, a buyers’ guide to all speak¬ 
ers, tape recorders, etc, and how to 
enjoy stereo, etc. 7/6 all news¬ 
agents. Also ready is the 4th Edi¬ 
tion, TV Year Book. 7/6. 

MOTOR MANUAL 

351 ELIZABETH ST MELBOURNE 
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fically designed to help those aspiring to 
a managerial position in the retail trade 
or to guide those wishing to set up their 
own business. 

There are 16 chapters in all and the 
titles are as follows: Growth of the 
Radio Trade, Prospects for the Radio 
Store, Setting Up in Business, Sole 
Trader, Company or Partnership, Staff 
Selection, Engagement and Manage¬ 
ment, Selling and Staff Training, Window 
Display, Advertising and Publicity, The 
Service Section, Simple Accountancy, 
Financial Control, Stock-turn, Buying and 
Stock Control, Stock-in-Trade Tools of 
Management, The Law for Retailers—1, 
The Law for Retailers—II. 

Although published in England, the 
greater part of this book, I am sure, is 
relevant to the local situation. 

Our review copy, in proof form only, 
came from the Technical Book and 
Magazine Co. Pty. Ltd., 295-299 Swan- 
ston St., Melbourne. The price quoted 
is 57/9. 

★ ★ ★ 

UHF BUSINESS RADIO HAND¬ 
BOOK, by Leo G. Sands. First edi¬ 
tion, published by Howard W. 
Sams and Co., Inc., Indianapolis, 
Indiana, U.S.A. Soft cover, 192 
pages, 81 by inches. Well illus¬ 
trated with schematic diagrams and 
photographs. 

This booklet discusses in detail the 
use of UHF radio equipment in the 
world of business, the characteristics of 
communications at these frequencies, 
and the technical applications of 
circuits at UHF. The author sets out 
in a very practical manner to explain 
propagation characteristics and range¬ 


determining factors associated with this 
part of the frequency spectrum. 

In the second chapter the subject of 
transmitter frequency stability is discuss¬ 
ed leading up to the designs of practi¬ 
cal transmitters. The latest techniques 
in commercial UHF transmitters are 
dealt with at length, including the use of 
Varactor doubler and tripler circuits. 

Many commercial receiver circuits are 
discussed in the following chapter with¬ 
out losing necessary details of the in¬ 
dividual points under discussion. Items 
covered are dual and triple conversion 
receivers, RF amplifiers, mixers, oscil¬ 
lators, IF amplifiers, limiters, discrim¬ 
inators, AM detectors and squelch cir¬ 
cuits. 

Both mobile and base systems come 
under the critical eye of the author and 
we feel that the person interested in 
UHF communication could learn much 
about commercial techniques from this 
publication. Recommended reading. 

Our review copy came direct from 
the publishers. The American price is 
3.95 dollars. K.W. 

★ ★ ★ 

NORTH AMERICAN RADIO-TV 
STATION GUIDE, by Vane A. 
Jones, 1964 edition. Soft cover, 
128 pages, 8i by 51 inches. Pub¬ 
lished by Howard W. Sams and 
Co., Inc., of Indianapolis, In¬ 
diana, UJS.A. Containing location 
maps for all TV channels. 

This booklet gives precise location 
details for all TV, FM and AM broad¬ 
cast stations operating in North America. 
Each VHF TV channel location is illus¬ 
trated in a two-page map with a sep¬ 


arate map for each channel from 2 
to 13. The UHF TV locations are all 
shown on the one map and also listed 
by channel numbers. 

The AM and FM stations are listed 
both by geographic location and by fre¬ 
quency. While this publication would 
be very useful to an American listener/ 
viewer, its use in Australia would be 
very limited. 

Our review copy came direct from 
the publishers. The American price is 
1.95 dollars. K.W. 

★ ★ ★ 

DOMESTIC COMPACT AUTO RE¬ 
PAIR MANUAL, by Edwin P. An¬ 
derson. Published by Theodore 
Audel and Co., a division of How¬ 
ard W. Sams and Co., Inc., In¬ 
dianapolis, Indiana, U.S.A. hard 
cover, 816 pages, 7 by 5 inches, 
well illustrated. 

A small section of this publication 
is devoted to the electrical systems of 
motor cars in general and may be of 
some interest to electronically minded 
motoring enthusiasts. The discussion 
covers generators, starter motors, electri¬ 
cal wiring, regulator systems, etc. 

For the most part, however, it is con¬ 
fined to specific information for mech¬ 
anical servicing on the following com¬ 
pact cars: Buick Special, Chevrolet-Cor- 
vair, Chev. II, Dodge-Lancer, Falcon, 
Mercury-Comet, Oldsmobile F-85, Ply¬ 
mouth-Valiant, Pontiac-Tempest, Nash- 
Rambler and Studebaker-Lark. 

A book for auto-mechanics. Our re¬ 
view copy came direct from the pub¬ 
lishers. The American price is 5.95 dol¬ 
lars. K.W. 


LATEST BOOKS ON RADIO , TV - ELECTRONICS 
WE LIST BELOW A SMALL SELECTION FROM OUR VAST STOCK ON THIS SUBJECT. MORE COMPLETE 
LISTS SUPPLIED FREE ON REQUEST. PLEASE INDICATE WHICH BRANCH OF THIS SUBJECT YOU REQUIRE 


RADIO AND ELECTRONICS 

Philips Pocketbook 

Philips Pocketbook for Hams ea 

(two pocket encyclopedias on electron 
tubes, semi-conductors, components). 
The Transistor Radio Handbook—Editors 
and Engineers Ltd. 65/6 

Radio Servicing Pocket Book 22/3 

Basic Maths for Radio and Electronics 
—Colebrook 31/ 

Introduction to Wireless—Pearce 19/6 
Radio and Electronic Hobbies—Judd 33/6 
Radio Servicing—Marcus 79/ 

Basic Radio Course—Rider. A set of 
6 vols. Price complete £6/19/ 9 

Radio Physics Course—Ghirardi. A com¬ 
plete course for the beginner on Elect., 
Radio, Audio, TV, etc. 78/6 

Radiotron Designer’s Handbook. R.C.A. 
One of the most complete handbooks 
ever published on modern radio 79/6 
Reference Data for Radio Engineers 77/ 
Radio Handbook by Editors and En¬ 
gineers. A “Must” for all radio- 
„ men. £5/19/0 

Radio and TV Engineers Reference Book 
by Hawker and Pannett. The standard 
reference book. £10/19/0 

The Oscilloscope—Zwick 41/ 

Essays in Electronics—Scroggie 65/ 
Handbook of Electronic Tables and For¬ 
mulas-—Allen and Unwin 26/6 

Basic Maths Course for Electronics 48/ 
Electronic Construction Practices for 
Radio and HiFi 39/ 


Basic Industrial Electronics Course — 
Alfred Haas. 46/ 

Introduction to Electronics—Hughes and 
Pipe. A “Tutortext.” 39/6 

Electronic Design Charts—Crowhurst 64/6 
TUBES AND TRANSISTORS 
R.C.A. Receiving Tube Manual 
RC-22 19/6 

R.C.A. Tunnel Diodes. T.D.-30 22/6 

Basic Theory and Application of Tran¬ 
sistors—U.S. Army 19/6 

International Radio Tube Encyclopedia— 
Babani. 27,500 tubes. 99/6 

Semiconductor Diode Source Book 28/6 
Transistors and Printed Circuits—Infor¬ 
mation, Experiments and Applications. 
U.S. Army 25/6 

Transistor Circuit Design by Staff of 
Texas Instruments Inc. £8/8/6 

Tubes and Transistors Handbook. A 
comprehensive quick-reference listing of 
receiver, amplifier and cathode ray 
tubes. Excellent. 59/6 

Transistor Circuits and Applications — 
Carroll. £5/12/3 

Design Manual for Transfstor Circuits — 
Carroll. £5/7/0 

Tunnel-Diode and Semiconductor Circuits 
—Carroll. £5/10/6 

Modern Transistor Circuits—Carroll 98/9 


AMATEUR RADIO 

Handbook of Ham Radio Circuits 
Surplus Schematics Handbook 


44/6 

28/6 


Fundamentals of Single Sideband—Collins 
Radio Co. 63/ 

Amateur Radio Theory Course — 
Ameco. 52/ 

The Amateur Radio Handbook—Radio 
Society of Great Britain. 59/6 

Radio Data Reference Book—R.S.G.B. 25/ 
Radio Amateur’s Handbook, 1964—Ama¬ 
teur Radio Relay League U.S.A. 54/6 
C.Q. Antenna Roundup—Art Seidman 37/ 
V.H.F. For the Radio Amateur — 
Jones. 43/6 

C.Q.’s New Mobile Handbook—Orr. 33/9 
C.Q.’s New Sideband Handbook. 34/3 
C.Q. Amateur Radio Anthology No. 2, 
1952-1959. Art Seidman. 37/6 

Understanding Amateur Radio — 
A.R.R.L. 30/ 

AUDIO—TV, ETC. 

The Audio Encyclopedia .. .. £9/15/0 
Stereo Handbook—Briggs. 17/9 

A-Z in Audio—Briggs. 27/ 

Audio and Acoustics—Briggs. 19/6 

Hi Fi Sound Engineering—Norman H. 

Crowhurst 77/6 

High Quality Sound Reproduction—Had¬ 
den. B.B.C. Training Manual. 67/6 
Magnetic Sound Recording—Snel. 49/6 
Modern Tape Recording and Hi Fi. 51/9 
TV Servicing—Dean and Young. 23/6 
Basic TV and TV Receiver Servicing— 
Zbar and Schildkraut. 56/ 

Practical TV Servicing—Newitt. 72/6 
Radio and TV Receiver Troubleshooting 
and repair—Ghirardi. 88/6 


ALL BOOKS REVIEWED IN R. TV & H. AVAILABLE 

TECHNICAL BOOK & MAGAZINE CO. 


295-9 SWANSTON STREET, MELBOURNE. 


Telephone FB 3951 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost only 5/ per line, each line contains the equivalent of five words each of 
nine letters. Minimum sixe of advertisement is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the June issue must reach our 
office before May 6th. Address your advertisement to THE ADVERTISING MANAGER, RADIO, TELEVISION & 
HOBBIES, Box 2728, G.P.O., SYDNEY. See our classified form on page 112. 


FOR SALE 


•TELEVISION TRANSLATORS. Rebroadcast 25 
miles. Transistorised battery powered. Provide 
inexpensive television for fringe and mountain 
communities. Anderson Company Piedmont, S. 
Dak, U.S.A. 


S ELL: All back issues R., TV and H. in stock 
at all times. 1939-1955 copies 1/6 each; 56-58 
2/ each; 1959 on, 3/ each. Post incl. Phone, 
write or call. T. Weir, 56 O’Connor St., Haber- 
field, Sydney, 71-2569. Wanted to buy copies. 

T JHER AUTOMATIC TAPE RECORDERS: 

For those who want the ultimate in perfection. 
Sound operated relays, built-in 2-channel mixer, 
auto, slide projection, 4 heads, 4 track, 4-speed, 
A and B monitor, reverb., echo, stereo, mono 
freq. range to 20KC plus or minus 3DB, dynamic 
range to 60DB, Wow and Flutter less than .15 
per cent, channel sep. 50 DB, V.U. meters, auto 
rewind clutches for tape protection, sound on 
sound, gold relay contacts, auto torque controls, 
remote control rewind playback recording stop and 
start, disconnectable auto recording level control, 
batt. and AC operation, etc., etc. German made, 
light and compact. You will never see more 
features or quality for your money. Push-button 
control, a dream to operate and own. Prices from 
£145 to £250/10/. N.S.W. Distributors: Tomlin’s 
Radio, 528 Liverpool Road, South Strathfield. 
642-4215. Country and Trade enquiries welcome. 


F OR SALE: Back issues R., TV and H., 1939- 
1955, 1/6; 56-58, 2/; 59 on, 3/. Post Free. 

Amateur Radio Supply Co., 113 Henley Beach 
Road, Torrensvillc, S.A. 57-6788. Bus stop 4. 


•yAPE RECORDER BARGAINS. New and 
* used machines. Buy from a technician, not a 
salesman. Free technical advice. All repairs and 
accessories. Recorders wanted to buy, any condi¬ 
tion. Country inquiries welcomed. “Tomlin’s 
Radio,’* 528 Liverpool Road, South Strathfield, 
N.S.W. 642-4215, Sydney. 


S ELL RCVRS. Marconie 1155 with 6V6 and 
power supply, £15; (2) AR7s, £40 and £20; 
AWA AMR 101, similar HRO, really good, £35 
or near offers. C. E. Schmidt, Eden Hills, S. Aust. 


A UTO Transformer, 240-110V. 6 Kva. New, in 
packing case, £30. Cheviot, Stephens Road, 
Mt. Eliza, Vic. 


QILICON Diodes. Guaranteed, tax paid, post 
free. Max. ratings: 

400PIV/750Ma., 6/6. Ten for 53/3. 
600PIV/750Ma., 11/4. Ten for 87/6. 
50PIV/3Amps., 5/8. Ten for 35/-. 
50PIV/12Amps., 18/3. Ten for 140/-. 

Coming: Germanium, Zener Diodes. 

Watch us grow. Electronics Associates, 76 View 
Street, Hobart, Tasmania. 


C OLLARO 4-track tape deck, Heath stereo tape 
amplifiers, power supply, walnut cabinet little 
use. Highest quality. £90. 13 Narrak Road, 

Balwyn, Vic. 544-5064. 


y ARRARD auto slim stereo changers. Brand 
new in unopened carton. Scoop purchase of 
bankrupt stock enables us to sell these popular 
current model units at llgns. Post and packing 
extra: N.S.W. 15/-; Q’land, Vic., Tas. 22/6; 
W.A., S.A. 30/-. Complete stereo amplifier kits 
from 15gns. Good loud speakers cheap. Mail 
orders welcome. Professional TV Service, 18 
Murdoch Street, Turramurra. 44-7701. 


O RGAN Reed, Clough and Warren, suit 
conversion to electronic, plus Stromberg 
circuits, chokes, £30. Also 100 copies “Radio 
Electronics” and “Electronics World,” £15. 
JA6216. 33 Crick St., Chatswood, N.S.W. 


CSB plug-in crystal filters, 6gns. Converted used 
Swan transceivers, 80/40/20 M. Full band- 
coverage ALC, CW jack and selectable sideband 
added, £150. Hallicrafters and Galaxy new 
transceivers soon available. VK2AVA, 33 Plateau 
Road, Springwood, N.S.W. Phone 394. 


S ELL. 20-watt Output Amplifier, Dual 4-speed 

Turntable, diamond stylus, 12in, 8in, 5in 
speakers. All excellent cond. Ready for use. 

No reasonable offer refused. 48 Cooloongatta 

Road, Beverly Hills, N.S.W. 75-6431. 


‘MODEL traction engine castings with detail 
drawings. Bolton, 72 King Street, Sydney. 
Catalogue 7/-. N.S.W. 
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FOR SALE 


/"JRGAN. Sell Schober Concert Organ at cost. 
^ Beautiful job. Reason: now building Schober 
Recital Model. G. Russell, 10 Maygar Street, 
Windsor, N.15, Brisbane, Q’land. 57-2458. 


S ELL. Record playback head for Akai M-7. 

Offers. 44-7421, Sydney, N.S.W. 


yOLLINS 32S-1 SSB Transmitter, complete with 
516F A.C. Power supply. Unused. £400. 
Finance arranged. Cheviot, Stephens Road, Mt. 
Eliza, Vic. Tel. 7-1407. 


CELL three speaker systems, 16in, lOin and 3in. 
** LU1126 evenings. N.S.W. 


MEW all transistor 27Mc Walkie Talkie with 
leather case. 1 pair only £30 or any reason¬ 
able offer. Shand, Flat 20, 704 Victoria Road, 
Ryde, after hours. N.S.W. 


QRGAN COMPONENTS: Send for our illus- 
trated catalogue listing parts, kitsets, circuit 
data and electronic organs, keyboards, pedal 
boards, contact wires, wiper plates, contact blocks, 
stop switch, stop tabs, piston switches, coupler 
switches, multi-type relays, toe pistons, expression 
controls, solenoids, etc. Also many sundry parts 
such as felt strips, springs, felt washers, threaded 
rods and components for pneumatic actions. 

For the benefit of experimenters, we list sets of 
data sheets available for several different designs 
of organs. 

Alan Douglas, a transistorised design, and the 
Clyne organ construction kitsets. 

“Harmonics” pre-assembled units and complete 
organs. 

Please send 5/ cheque or postal note to cover 
part cost of printing and postage. PESKA 
TRADING CO., P.O. Box 306, Frankston, Vic. 


ADVERTISERS 
PLEASE NOTE I 

Should your advertisement not 
arrive in time to meet the above 
copy deadline, it will be booked to 
appear in the next issue, unless 
you direct otherwise. 

ADVERTISING MANAGER 


DARGAIN SALE. Overseas move, 23-inch TV 
^ custom built radiogram with tape recorder. 
100W bandswitched amateur phone transmitter, 
5-inch CRO, signal generator, TV sweep genera- 
to, etc. Phone 634-2572. N.S.W. 


TWO Davey Rotary Inverters, input 32 volt DC, 
A output 240 AC, 125 watts. G. Hain, 7 Egan 
Street, Cooma, N.S.W. 


DIG SCREEN OSCILLOSCOPE. Convert any 
** television to sensitive big screen oscilloscope. 
No changes to TV. Illustrated plans and descrip¬ 
tion, £3/10/ post free. Qik Fire Systems, 919 
Forest Road, Lugamo, N.S.W., Aust. 53-9377. 


READER SERVICE 


1MICROGROOVE discs from your tapes, also 
^**tape coyping service. Highest quality discs at 
all speeds, prompt service. Moderate charges. 
Country and interstate enquiries welcomed. Vita- 
tone Recording Studios, Box 18, Post Office, Lane 
Cove, N.S.W. Phone (Sydney) 42-6154. 


DENDIX radio compass, automatic and manual 
** types, repairs and spares. 42 Cambridge Ave., 
Vnuclusc, N.S.W. 37-3264. 


READER SERVICE 


C OURSES. Basic Electricity 10/6, Basic Radio 

12/6, Transistor Servicing 10/6, TV Servicing 
12/6, F.M. 7/6, VHF-UHF 10/6, Computers 12/6, 
DF-Radar 12/6, Trigonometry 3/6, Calculus 10/6, 
Organic Chemistry 10/6, Physics 12/6, Nuclear 
Physics 10/6, Mechanics 10/6, Astronomy 10/6, 
Clear Thinking 5/. Post free. Popular Science 
School of Electronics, 3 Broadway, West Pymble, 
Sydney. (Correspondence only.) 


•"TAPE TO DISC SERVICE. Weddings, social, 
* private recordings. Moderate charges, from 
15/6. Highest quality. Speedy service. Phone 
WF8336, “John B.,” 37 Halley Street, Fivedock, 
N.S.W. 


ELECTRONIC ORGANS. Do not build yourself 
an organ without first consulting us! Send for 
initial information on the superb Schober (U.S.A.) 
build-it-yourself kits. No stamps required. The 
Electronic Organ Co., 11 Cadow St., Pymble, 
N.S.W. (Mail only.) 


DEPAIRS to receivers, transmitters; construction 
testing, TV alignment. Xtal convs.. any fre 
quency, £18/10/ plus tax. Eccleston Electronics 
146A Cotham Road, Kew, Vic. 80-3777. 


pXCHANGE. “Goodman 12,’.’ also 10W ampli 
*-* fier, etc., for transistor, or ?. 35-2988 

N.S.W. 


T TPGRADE your Thorens TD 134 or 184 by 
^ having the new BTS12 arm fitted. For details, 
A. Bognar, 6 Seventh Avenue, Berala, N.S.W. 


POSITIONS VACANT 


P OSTMASTER-GENERAL’S DEPARTMENT has 
vacancies in Victoria for RADIO TECH¬ 
NICIANS. 

Installation, Operation, Maintenance, V.H.F., 
U.H.F. and microwave communication and tele¬ 
vision link equipment. 

BROADCASTING STUDIOS. 
Qualifications: Applicants should possess a good 
theoretical knowledge of Electronics combined with 
practical experience. 

Conditions: Excellent working conditions, 

amenities and benefits, including paid sick leave 
and three weeks’ annual leave. Some positions 
involve country travelling or shift work. 

Salaries: £19/16/10 per week rising to 

£20/18/4 per week plus overtime and penalty 
rates. 

Apply personally to: 

The Staff Employment Officer, 

Lower Ground Floor, 

250 Flinders Street, 

MELBOURNE. 

Telephone: 60-4491. 


WANTED 


\17ANTED. Australian Official Radio Service 
* * Manual, Volume 10 and subsequent issues to 
Volume 12. Cash. Write Whittaker, care R.F.D.S., 
Wyiidham, W.A., advising details. 


W ANTED, CRO, wide band, suitable TV 
work. Palmer, Flat 6, 48 Stanmore Road, 
Marrickville, N.S.W. 


TRANSISTOR SERVICE 

ALL JAPANESE MAKES 

REPAIRED 

including . • . 


Aristone 

Aurora 

Belair 

Berlin 

Crown 

Fujiya 

General 

Hitachi 

Kenco 

Mariner 

Mitsubishi 

Nanaola 

National 

Nivico 

Sanyo 

Sony 

Spica 

Standard 

Sharp 

Toshiba 

Yashica 


We do not sell spare parts 

PETER G. BROUGHTON 

209 George Street, 
Sydney. Tel. 27-5831 


111 




















































ADVERTISING 

INDEX 


A.W.V. 8 

Asdic Stereo House. 61 

Agents and Merchants. 67 

A.C.E. Radio. 106, 107, 108 

Amplion (A’sia) Pty. Ltd. 83 

A.R.T.C.Back Cover 

Amalgamated Wireless (A’sia) Ltd. 

Inside Front Cover, 32 

Aegis Manufacturing Co. 97 

A. & R. Electronic Equipment Co. 

Pty. Ltd. 58 

Audio Engineers Pty. Ltd.42, 82 

Adcola Products.104 

Bardsley Import Trading 

Inside back cover 

Bright Star Radio . 95 

Broadway Electronics Pty. Ltd.2-3 

Byrne K.P. 43 

Broughton, Peter ...Ill 

Classic Radio.84, 85 

Classified. Ill 

Decca. 75 

Deitch Bros.102 

Direct Disposals.100 

Electron Tube Distributors. 58 

Encel Electronics. 15 

Electronic Developments .. .. 72, 73 

Fred. A. Falk. 43 

G. R.D. Instruments vty. Ltd.78 

Goodmans. 10 

Gray, Simon Pty. Ltd. .. 18, 50, 60, 80 

Ham Radio Suppliers. 96 

Homecrafts Pty. Ltd. 62 

H. B. Radio. 79 

Heating Systems.. .. 103 

I. CJS. 59 

Jacoby, Mitchell and Co. .. 22, 54, 55 

J. H. Reproducers. 86 

Keith Anderson Co. 46 

Kuenzli, Ernest Pty. Ltd. 77 

Magnetic Sound Industries. 52 

Manufacturers Special Products 

44, 27, 65 

Magrath, J. H., and Co. 66 

Master Sound Sales. 90 

Master Electrics. 64 

Model Rocketry. 91 

Motor Manual.109 

Mullard (Aust.) Pty. Ltd.38 

McLellan, W. J., and Co. 24 

Maurice Chapman. . 26 

National Radio Supplies.98, 99 

Overseas Corp. 68 

Pakbar Pty. Ltd.. 67 

Paragon Radio. 94 

Prices Radio. 97 

Qik Fire Systems. 43 

Radio Parts Pty. Ltd. 36 

Recorded Music Salon. 88 

Rola Co. 20 

Radio House Pty. Ltd..79, 92 

R.C.A. 76 

Rofo Electrical Products . 67 

R.C.S. 48 

R.D.S. 31 

Rowe and Co.40, 52 

Selex Decal Pty. Ltd. 6 

Stotts Correspondence School .. .. 88 

Sure Brite Picture Tubes. 91 

Technical Book & Magazine Co. .. 110 

Telecomponents 46 

Teiectronics Pty. Ltd.39 

United Radio Distributors. 71 

University Graham Instruments .... 16 

Warfcurtou Franki Pty. Ltd. .. 30, 70 

Watkin Wynne .104 

W. C. Wedderspoon. 34 

William Willis. 67 

Zephyr Products .40, 48 


Radio, Television & Hobbies, May , 7964 





























































































MAY, 1964 


RADIO, TELEVISION & HOBBIES 


TRIO—still the undisputed 
leaders lor wide range, 
quality, design and service 


TW30. The latest and world’s best Twin 12- 
watt all-transistor 240V-AC and 12-18V-DC 
pre-main “solid state” amplifier. Remarkably 
hum and distortion free, outperforming several 
existing leading name valve amplifiers. Hear¬ 
ing is believing. Price £122. 22 Transistors and 
2 diodes. 


TW30 
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W38. AM/AM/FM/SW Twin 14 watt pre-main 
amplifier/tuner with all attachments for tape re¬ 
cording and record playing. This ever popular 
Trio model is a fast selling leader in the com¬ 
bination amplifier/tuner field. A sure guarantee 
of excellent home Hi-Fi 19 valves and one 
diode. Price £129. 


TRIO T E RE Of’MONK 


W50. AM/AM/FM/SW Twin 25 watt pre- 
main amplifier/tuner with superb separation, 
switching and special features. May, be used 
with microphones, pickups, tape recorders and 
extension speakers and additional tuners. 
Rumble and scratch filters, hum balancer and 
loudness control. Beautifully finished, this unit 
has the best appearance of any amplifier in 
the world. Price £176. 21 valves and one diode. 


v/ttwiimimtimi) i1 \\ j j m n\v\\n\u\7^\\\VAVA\v. 


///'>?////////////////////////ninmiiUh - \mw\\\ wwwwwwwwxW > 
///////////////////////////// /1 /iiiiimi! i nm '\wwwwwwwww 


W45A. Twin 18 watt pre-main stereo-mono 
deluxe amplifier with all tape and other attach¬ 
ments for AM or FM tuners, speakers, ear¬ 
phones. Scratch filter, rumble filter, loudness 
control, unique balance meter and control. 
Separate bass-treble controls and single plug-5 
pin tape recorder record and playback socket 
plus additional tape recorder sockets. The very 
best value packet amplifier in Australia today 
and still the popular choice. Price £96/10/. 


13 valves including 4 x 6BQ5. 

W45A 

AVAILABLE FROM ALL HI-FI SPECIALISTS 

Australian Distributors: 

BARDSLEY IMPORT TRADING CO. 

166 GLEBE ROAD, GLEBE, N.S.W. Telephone 68-1453, 68-4283 

BRISBANE AGENCIES 

16 STANLEY ST., SOUTH BRISBANE, QLD. Telephone 4-5466 


Printed and published by Sungravure Pty. Limited, of Mentmore Avenue, Rosebery at Mentmore Avenue, Rosebery. 
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THIS 


FREE BOOK 

COULD BE THE 
TURNING POINT 

IN 

YOUR CAREER 


ASK YOURSELF THESE 
3 QUESTIONS 

] * Am I in a dead-end job? 

2 Can I use my spare time to get 
ahead? 

Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthv/hile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of every application of 
the fundamental principles. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television ' servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training 
which is necessary. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of your 
own with good prospects, security' and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big 
free booklet "Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW. 




AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD 

E. S. & A. BANK BUILDING, 


Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211*4244 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

I‘lease send me, without obligation, your free 
booklet “Careers in Radio and Television.” 

NAME . 

ff ADDRESS . 
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